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^ STATUS OF MARINE RESEARCH 

WEDNESDAY, SEPTEMBER 26, 1984 
^ House of Rk»reskntativks, • 

SUKX>ilMITT£E ON QCSi^NOGBAPHY, 
COMMITTfiE ON MeBTHANT MaBINB ^ND Pil^ERIlS, 

' a / Washington^ DC. 

The subcommittee met» pursuant to notice, at 1:35 p-ra., in room 
1334, Longworth House Office Building, Hon. Gerry E. Stu^ls, pre- 
siding. • . ^ ' ' 

Present: 'Representatives StuddSt Taiidh, Pr^tchard, and Schnei- 
♦dep. 

Staff present.; Bill Woodwanl, Eterrell Brown, Mary Pat Bafrett, 
Katherine Minsch, Becky RiKits, Curt Marshall, Qindyce Clarfc, 
and Patience Whitten. / ♦ 

OPENING STATEMENT OF HON. GERRY E. STUDDS, A UJS. 
REPRESENTATIVE FROM THE STATE OF MASSACHUSETTS ^ ^ 

Mr. Studds. The suba)mmitte6 will come to order. 

In the absence of Chairman D'A/nours, about whose whereabouts 
we shall not speculate, and at his ^uest^ I will be chairing this 
meeting. » 

The Subcommittee on Oo^n<«raphy meets £oday to conduct an 
oversight hearing on marine ^cientinc research, the first such hear- 
ing held by the subcomnnittee mnce 1978. Our goal this afternoon is 
to identify in summary form the msyor problems and the major op- 
portunities in this field, and to discuss tne role of both the Gvovem- 
ment and the scientific community m responding to future needs. 

TJie general questions we have a*e simple: What- do we most 
need Co learn about th^ oceans during the y^rs ahead? 

How will the equipment and the binding be (Stained to carry out 
the needed research? 

How can we guarantee that the data c^tained will be used in a 
coordinated and efficient way? ^ i 

I am certain that no one in this room doubts the value of marinq 
scientific research; nor, I am sure, do they doubt the potential 
the Government to diminish that value through bureaucratic dupli- 
cation, budgetary confusion, and a lack of coordination among the 
agencies and departments shaVing responsibility in this field. Both 
scientists and the Government wilj be* well reprei^nted during this 
hearing today, and T trust that the guidance we obtaih from eaf;h 
of our two panels will erase any lingering doubts about whether or 
not we are placing the proper emphasis on scientific res^rch in 
the oceans. and<about whether or not our resources are being prop- 
eriy used. , 



We have a lot of VrtnessesVtodajr, a lot of ground to cover, and 
not a jfreat deal of time. I hope that all tbeTiarticipants will be as 
specific Yis they can be in their recommeiWations and that we will 
make the best, possible use of the time we have available this after 
noon. 

Our first panel, if it can proceed in its entirely up here is: Dr. 
James Baker, president of the Joint Opeanographic institutions, 
Inc.; Dr. I>onaJd Boe^rh, director of Louisiana Uniyersitiw Marine 

^ Consortium; Dr. Rdbert Corell, director, University of New -Hamp* 
shire/University of Mainc^ Joint 's^ Grant Pr^ram; Dr. Rpss 
Heath, dean of the Collie of Ocean 'and Fisheries Science, Univer- 
sity of Washington; Dr. David R<^, director m the marine policy 

. and oi^an numagement program, Woods Hole; and Dr. J-R Schu- 
bel, directorCf marine sciences research center of the State Univer* 
sity of New York. There should be six of you, fiuxx>rding to th\^. 

Gentleman, I understand that you have been advised, fore- 
warned, and importuned, among other thinp, by the staff to re- 
strict your oral testimony to no more than 5 minutes, and I have 
been instructed by Chairman Amours, who is as good a person as 
any to blame fdr this, to cut you off prcmiptlv at the end of 5 min- 
utes, with the p«S9ilMe exception, of course, of Woods Hole, which is 
accorded 5 V4 - minutes. 

Your written statements will appear in their , entirety in the 
record. We will go in the order in which I r^d the names^^of the six 
of you. At the* (inclusion of each of your six no longer than 5 
minute oral presentations, we will go to questions from the sub- 
committee* 

We thank you for being here, we welcome you, and, first. Dr. 
Baker. 

statkment of dit james baker, president, joint 
(m:eano€;raphic institutions, inc., Washington. i>c 

Dr. Baker. Thank you, Mr. Chairman. 

I am James Baker, prasicfent of Joint Oceanographig Institutions, 
a nonproi^t corporation that coordinates and manages large re- 
search prc^rams for the 10 largest academic oceanc^raphic institu- 
tions that operate seagoing rewarch vessels. At pr^nt, I am also 
Acting Chairman of the National Academy of Seieftces' Board on 
Ocean Science and Policy and Chairmaybf the Bcmrd's Committee 
on Ocean Climate Research. ^ 

Joint Oceanc^aphic Institutions currently manag<^ the ocean 
drilling program, a $iiO million per year program of scientific ocean 
drilling that involves 10 U.S. institutions and an equal nuVnber of 
non-U S. institutions, all of whom contribute to the funding. The 
c(>ntrat purpose of ocean drilling is to provide core samples and in- 
formation from the world's oceans n^ded to improve our under- 
standing of the origin and development of the ocean t^isins. Be- 
cause the ocean is the last frontier for mineral affd petroleum re- 
sources, the importance of a thorough understanding of its ^lofiic 
history and framework cannot be overstated. • 

In recognition of the fact that oceanography is . ready to launch a 
bold new prt^ram to understand the o^an using dat9 collected 
from satellites, bur Board of Governors has also appointed a satel- 
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lite planning committee. The committ^ has noted that a century 
of measurements from ships and buoys has not only expanded our 
knowledge of the oqeans, but^also revealed tjje limits of these tradi- 
tional techniques. A decade of measurements Jrom satellite, 
launched largely for other purposes, has now shown that a new 
and more .sweeping view of oc^an phenomena can be obtained from 
spd(^. , , 

From deep sea drilling to ocean ^ati^Iites, oceanographer^ are 
looking forwarcl to m^or new advance in understanding aod- pre- 
diction of 9cean processes. But in grder to address tl^ new chjil- 
lengest the'basic ihfrastnicture of oceanf^aphy must be strength*' 
ened i|i the immediate future. - v 

Today in the ItnHed States, the ocean sciences share two charac*- 
teristics wilh, other field and laboratory sciences: preeminence in 
world science ahd a deteriorating infrastructure. But the former, 
• the preeminence, is being challenged by the latter. On the whole, 
our laboratory, equipment is old, we are not up to date with com- 
puters, >)ur research fleet wilfnped replacement in a few years, and 
shipboard equipment and handling gear are not ad^uate for the 
rpivor new pr^rams that are planned. Our suite of availcible equif^ 
ment suffers in comi^rison with that used by industo^, for exam- 
ple, in mineral exploration, and by other Yrountries', in particular. 
Great Britain, France,, West Germ^uiy, and Japan. 

Of all the field sciences, ocean(^raphy faoesi. perhaps the most 
severe environmental aAd economic constraints) Relative to most 
other environments, the salty and turbulent ocean is harsh and 
corrosive. As a consequence, instruments h^lve short lifetimes. On 
the econ6mic side, one cause of our deteriorating infraitiv(!ture can 
be traced to the rapid escalation of fuel costs for research vessels in 
the late 1970 s. At (hat time, funding was diverted to day-to^ay op- 
erating costs. 

In considering the suppoirt of ocean science oiir Board of Gover- 
ilors has looked broadly at the needs of the field. We have identi^- 
fied' immediate needs in equipment supporfc*for laboratories, ships, 
other platforms, support personneK.daUi management systems, and 
educational facilities. 

Much of the future work of oceanc^raphy will be done from un- 
manned platforms, ranging frbm drifting buoys to satellites. TJiMe 
platforms support a suite of instrumentation that must 1^ contin- 
ually uf^raded to become more efficient and more precise. New 
high technology sensors and low power electronics will have an im- 
portant impact here. 

Important to infrastructure also is the concept of regional and 
national facilities. In general, our oceangoing research vessels oper- 
ate as regional facilities, scheduled and used by a broad community 
of marine scientists. At sea, we find ourselves in the midst of a 
data explosion as we us^ more high data tdte instrumentation. We 
find that our infrastructure is poorly designed to handle both t|ie 
quantities of data and the maihtenan<^^nd operation of the new 
instrumentation. In order to make .proper usq of these new capa- 
bilities, we need both highly qualified teqinic^l support and com- 
prehensive data management systems at the m£^r r^arch lab- 
oratories. ? 



Also, wt? find that exciting research ojiportunities require such 
an investment in specialized equipment and support that th'e field 
can only provide one, or, at mc^t, very few of these research' facili- 
ties. Hence, we believe that oceanographers are coming to accept < 
the concept of national facilities. . % 

In summary, we see a tremendous potential for- addrewifig pri- 
'm^ry scientific questions' with new technolc^. The challenge of 
the oceans has become an opportunity for breakthroughs in under- 
standing and prediction of.our environment. It is thus cr^ucial th^ 
the basic infrastructure of the field be strengthened and supported^ 
The Board of Governors of Joint Ckreanographic Institutions has 
long been aware of this need, and jivould be happy to work with the 
sulKommittee on ways^to address the issute. 

[Statement of Dr. Baker follows:] 

Statement of Dr. D James Bakkr, Prksidknt, Joim* OeKAN<x;RAPHic Inshtutions 

Inc. 

Mr. C'hairman. I am O. James Baker, Piwident Joint Oceano^phic IiUftitu- 
tions, a non-prpfit corporation that coordinates and manages large research pro- 
grams for the ten larip«Ft academic oceeno^raphic institutioi^ that operate s^a-^oing 
research vensels. At prea^nt^ I am also Acting Chairman o( the National Academy of 
Sciences' Board on Ocean Science and Policy and Chairman oi the Committee on 
. Ocean Climate Research. I am also a immber of tl^ NASA Spao6 and Earth Sci- 
ences Advisory Committee and the Panel m Environmental Support <rf th^ Naval 
Research A^dvtsory Committee. My Scientillc expertkie is in physical oceanography 
and ^r-sea interaction. . , • • 

Joint Oceanographic Institutions currently manages the Ocean Drilling Program, 
a $^)0 million per y&r program, ot scientific ocean drilling that involves ten U.S. 
institutions and an equal number of non^U,S. institutions, all whom contribute to 
the funding. The central purpose of ocean drilling is to provide core samples and 
information from the world's oceans needed to improve our understanding of the 
origin and development of the ocean basins. Because the ocran in the 1^ frontier 
for nifnefal and petroleum resourws. the importante of a thorough understandir^ 
df itsigeologic history and framework cannot be overstated, . 

hnlrecognition bf the fcKi that oceanography is ready to launch o boM new pro-^ 
gram to understand the ocean using data collected from satellites^ our Board of Gov- 
ernors has also appointef a Satellite Plannii^ Committee. The Committee has noted 
•that a century of rpeasur^rnients from ships and buoys has not only expended our 
knowledge of the oceans, bt^ also revealed the limits of these trmlitional techniques. 
A decade of measurements from satellites, launched largely for other purposes, has 
nq|W shown that a iiew and mope sweeping view of ocean phenomena can be ob- 
tained from space. 

From deep-«^a drilling to ocean satellites, dceanograf^rs are looking forward to 
major new advances in understanding and (Mpdiction of ocean processes. But in 
order to address the nev^. challenges, the basic infr»rtrticture of oceanography must 
be strengthened in the immediate future. 

Today in. the United States, the fx^n sciences share two characteristics with the 
other field and laboratory science: pre-eminence in world science, and a deteriorate 
ing inXmstructure. But the former is tjeing challeng»l b^ thre latter. On the whole, 
our IdlxM-atory equipment is old, we are not up-todate with computers, our research 
n(*t-t wUi need repl;^cenient in a few years, and shi(4x)ard equipment and handling 
gear are nc^ adequate for the nu^r new prugrantB that are planned. Ou^ suite of 
available equipment sufTers in compamKm with that use^ 1^ industry ifor exAmple. 
in mineral explomtion) and by other countries Un particular, (iit^nt Britain*. France. 
West Germany, and Japan). • * 

Of all th^ field sciences, oceani^fraphy faces perhaps the mo6^ severe environmeo- 
tiil and economic constraints. Relative, to nw^ other environments, the salty and 
turbulent ocean is harsh and corroaive. As a consequence, instruments Ifeve short 
lifetimes. On the economic side, one cause of our deter^rating infrastructure can be 
traced to the rapid escalation of fuel costs f^r research vessels in the Itfte IJtTOV At 
that time, funding was diverted to day^oday operating oosta If ihm continues, so 
will concom mi tant infrastructure d^radation, m ' 



In (*tm»<kU*rfitg llu* support of oitfiin tfciencet», Board of (kivemors has tt)oKed 
broadly at the fHH»dHof the field. We have identified immediate need^ in equipment 
support for laboratorief^, »hipH, and other platfonm^. support personnel and data 
man^eoient systemn, and educational facilities. - 

Much of the futurt> work of oceano^aphv will be done from unmanned platforms, 
ranging from drilling kmoys to satellites, these platforms support 41 suite of iruitru- 
ttienti)tion that must be crnitinually upgraded to become inon» efficient and more 
precw^e. New high technology sensors ami low power electronic will have an iinj^r- 
aint imnoct here. , * ^ 

Important to infra^rucHure is the concept of regional and national facilities. In 
general, our oceap-going research vessels operate as regional facilities— scheduled 
and used by a brwd community of marine scientists. At sea .we find ourselves in the 
midst of a data explosion as we use. more liigh data rate instrumentation. We find 
that our infrastructure is poorly designed ty handle both the quantities of data and 
the maintenance and operation of the new instrunientation. In orcfer to pake 
proper use of these new capabilities, we need both highly qualified technical support 
and comprphenHive data management systems at the ms^r reseanrh laboratories. 

Also, we find that exciting research (^>port unities require such an investment in 
specialized equipment and technical support that the field can only provide one or 
^ at^most very few of the«> research facilities. Hence, wf» believe that oceanogmphers 
are coming to accept the conce[^ of national facilities. x 

In ftugjraary. we see a tren^ndous potential for addressing primary scientific 
qui'sttons with the m*w technology. The challenge of the oceans become an op- 
portunity for breakthroughs in understanding and prediction of our environment. It 
is thus crucial that the basic iafrasti^ucture of the field be ^rengtheoed and sup- 
ported. The Board of Governors of Joint Qcreanographic Invitations has long been 
aware of this need, and would be happy to work witn the subcommittee on ^ays to 
addrc*ss the issues. 

[Editor's note. — The following document was submitted along 
with Dr. Baker s testimony and has beqn retained in ^ubcommittee 
flies: "Oceanc^raphy from Space:* A Research Str^itegy for the^ 
Decade 11)85-11)1)5— An Executive Summary/' by the Satellite Plan- 
ning Committee of Joint Ocearic^raphit Institutions, Inc., 1{)H4.1 
. Mr. StuiiDs. Thank you. Dr. Baker With scientific precision, you 
were 5 minute^. . 

The Pavlovian bells you just heard indicate that, lilce the rest of 
the suba>mmittee, I must disappear across the street Jfor just a 
moment. There is a vote on the House floor, and we will suspend 
for roughly 10 minutes.^ We will resCime- at that point with Dr. 
IJ<H*sch. ^ 

(Short recess taken, j 
I Mr. PRiTCHARn (acting chairmarij. We are going tp get started. 
Our chairmar^:.ifi3irTtlj the Speaker for a moment. He will be here, 
hopi'fully, in a few-minute*?, but we may have other interruptions. 
So, let s get started. 

We will now ask Dr. Donald «Boesch, director of Ix)ui*'dana Uni- 
versities Marine ConsortiunT for his statement. Dr. Boesch? 

STATEWKNT OF im. iM>NAlJ> ril)KS< H, DIKKCTOR, LDl lSf ANA 
I XI VKKSITIES MARINE C ONSOKtll M, THArVIX, LA 

Dr. fJofristrH. Thank you. 

I am Donald Boesch. Lam director of Louisiana Universities 
Marine (.'on^ortium, an organization of the State's 1^^ public univer- 
sities for marine research and education. 

I would like to speak today specifically on my experience in re- 
search on marine environmental quality. That experience is based 
upon working with a variety of Federal agencies— NOAA^ EPA, In- 
terior. the Corps of Engineers, and the National Science Founda- 
tion. Particularly, I would like'to^ address, the prosf^ts and limita- 
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.tions of applied murine research and availability and coon^nation 
of the Fefcral octanc^raphic assets in research on marine environ- 
mental. quality. ^ 

* Although some of my comments will be critical, I want to» at the 
start, express my enthusiasm and optiinism for the next few dec- 
ades. A3 Dr. Baker indicated, we have a lot of bright, promising^ 
things on the horizonf in oceanc^raphy, and we would like to see 
some of those developments, of course, applied to our practical 
problem^ as well. * • ' 

There are, of course, numerous Federal, State, and locpl agencies 
which have interests and responsibiliti^ concerning marine envi- 
ronmental quality and; thus, sponsor reseiarch on Uie subject. 
Within thp Federal Government, there are .at least seven depart- 
ments and three independent agencies which do so, at least partial- 
ly. . ^ # 
In addition to this, bureaucratic complexity .that the research sci-. 
entist faces, there is, of course, the notorious environmental com- 
plexity which must be unraveled. Environmental scientists are 
asked tasort out impacts within environm'ents which are poorly 
understood and highly dynamic. More than any other field in 
marine research that I know, research on marine environmental 
quality is subject to frequent (Changing, blustery «winds of public 
concerns, political pressures, and l^pal mandat^ which ofteh direct 
or limit research to proxin^ate rather than ultunate issues. 
There aye several aspects that I would like to Mdress in looking 
: toward the future. The first is the need for innovation in improving 
the quality of marine environmental xiuality res^mrh. 

There is a general vi ewpoi nt held in the'oceancmaphic communi- 
ty that much of this licMBlch is regarded as 6f inferior quality and, 
also, is not very well coupled with our advance in basic research. 
Sk), in g^nej^alt applied environmental research is not effectively as-' 
similating th^mpducts of basic ocean^raphic research nor effet> 
tively utili/ing^tete-of-the-art approaches developed in basic re- 
starch. This translation of basic science findings to our practical 
Understanding of how we influence the ocean is obviously an area 
that needs to be enhanced and imjproved. 

Another stultifymg aspect of this results from *he policies which 
govern the selection of perforhiers of research which sometimes 
have aiv^niref of limiting innovation in applied environmental re- 
search, frhe procuretnent process can limit the input of nongovern- 
mental scientists in the very design of the research and ateo dis- 
courage academic scientists from involvement because of narrowly 
defined scopes of work, rapid resfJbnses required, and onercwZ 
quirements for propc^al boilerplate. ' 

There are avenues, obviously, for academic scientists to have an 
input. I have been involved in several of those through the Nation- 
al R^arch Council and as chairman of the Department of the In- 
terior's Scientific Committee of the OCS Science I^)licy Board. 
These are, I think, exercises which have a lot of promise, but some- 
times the actual effectivene^ seems to lack in terms of actually ex- 
periencing implementation of recommendations. 

Theri? are some imjportant challenges in re^arch and monitoring 
that we face in the future over the next 10 to 20 3fears. How can 
these needed advances be achieved? How can we efficiently and 
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meaningfully o^ure that the marine envifonment is sufficiently 
htJoUhv? Indeed, what constitute environmental health? These aife 
substamm!^^ which must guide our approaches. 

In particularrT think we need to look carefully at wl^^environ* 
ments We should be concerned about. Historically, most of the 
early pollution research was'oased on estuarine and coa&tai waters. 
We had a shift in the period of the late 1970*s. and eady f^rt of 
this decade to research on continental shelves with respect to 
ocean dumping, oil and gas developyient, and tl^ like. Now, we see 
a return of agency interest to cental envirojiments. • 

We need improved understanding of biological syvtems* coupling 
what we are able^to determine experimuentally with what we ob- 
serve in the field. We need to improve our aoility to tie together 
biological understanding with undei^tanding of the physical and 
chemical attributes of the system to allow better predictive capabil- - 
ity of the effects of our activities. Research needs to contribute to 
deffning what is. indeed, unreasonable degradation as it is so stated 
in statute. Finally, ther^ are a number of monitoring programs 
which are fequrffed, either statutorily or by regulation, with which 
we need to couple research approaches. 

.The problems of intera^ncy coordination, of course, ah? one of 
the 4^u^ that this fmnel is addressing. Indeed, in the area, of 
marine environmental quality, since so many agencies ate in- 
volved, this is a subject of concern. Congress has indicated its in- 
tention* to have coordinated planning- within marine pollution re- 
search by passage of the National Ocean Pollution Re^arch and 
Developmeht and Monitoring Planning Act of 1978. 

Although planning efforts have been going on, and some very in- 
teresting, insightful reports have been produced, at this state it is 
yet tcx) early to say whether many of tne resulting recommenda- 
tions will be implemented. Indeed, Congresf has a rble in th^ as 
well. The Federal ocean pollution research plans thaLare devel-. 
oped must be carefully consid^^red by Congress in its decisions re- 
garding appropriations and agency responsibilities. 
I With that, Mr. Chairman, I will conclude my remarks. There are 
much more extensive cpniment^ that are in the written testimony, 
but in the interest of time, I will stop here. 

T^ank you. • . 

(Statement of Dr. Boesch fonowsrl ^ 
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Statsmknt Dr. Oonalo F! B<Hescm, Ex^ctmvs DiRBctvm, hovmAHA 
I m an adukmk: rcwtrcti scientist and odmlnMrator whh the Loi^slana 

rnvkw m^rdi and ^^leftlAn. I m * Magical ooe i nogr ap tie^ '■'^ conAicted 
tesk: and 4i^«d mwdi Pfi l|Wlde ranga of tu^tocta^teluifii^ the ai^a^Uxaclon an^ 
fiaictkm^^of\co|fM^^ of nmekm ct§ml$mf ^ im eract iy a of oftrntom and 
1 «nykromnemal topaci anffiimanf» and stodHlcatkm «f ooaital 



and ettuarfaie haM^ats* M)r research has appompasM^ eiitiiarlAa and contkiental shelf and 
slope eni^ifwmcms on the^east and Gulf OMMts, Australia and A|la^ 

In .tl^ oondua of iKis research, I ha«« ivorioed WHh several Federal i|gencle»f 
noti^ Ae ' ^tetlbnal Ocew^ , and MmMherk: AdmbOstratlon, iNOAA), iM 



Environmental P» o aect lo n*^Bncy (EPA), the O^Ktment ^ the Interiort the Oepartment 
of Defense (Army Corps ^ p f i gi ^ ^ Hie NMonal Sdenoe Foun^tkn^ {HSf% In 
adatkm, I have hecpme broa^ famlto with the Federal marine sdenoe programs m a 
member dt the Marine Board of the National Research CoancU, chairman of the 
Scientific Committee of Merior^ iSn^ Conteental Shelf iOCSi Mvlsory Beard and aa 
ad hoc adv&br to MOAA, CPA, and My. Because ol tm diversity of ttes aapar l amyt 
p^^^A|Hh asendes s4th aa ap^led session, my leatlmony wlB focus rofli^ dn the 
pro^Kpind tlmitatlem ^ ^plied murine research and te avallabiUty skT ooor<^tion 
of Federal occanographkr assets, especlayy hh resewrth on fhmr^ envkonmetital quality, 
an wtva In which moat af the Federal agencies wHh marine programs «re .kvvoh«<t 

AltfKK^ some of my^cemments wlfl be critical wantio oi^ress ki the begimUny 
my e^l^ioiasm 9n6 optim^ concerning the devetopment of markie research In the next 
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few detftdes. The MXMipMimevts <d occptographr^^y ufiprediciahte twenty 
years ago. SimUarly, it to (^f ficuH to pm&rt our l^lhire tucceiitt. Hcn|evor, there to a 
broad coiramnlty feel^ that ne are on the threfhold of subetimUU advances fai our 
undentanc^ aiKl uw of the oceans, tersely a« a renih <H treraendom technological 
deYelopn^ents and the of dtoc^ribiei oi ocean tcknce. TT^ ef^hgsiaam to captired 
In the NSF ptomii^ docment, ^"^merapioe of a UnilOed^Ocean Sctence" end bi the 



of^a^ TOccm M00» etudy p( Ae fMlon^ Research Cd|mcil% Board on Qcean SjcSence 
«id PWk^. ' ' , 



R^earch on markie env lnf nmental <|^ttty to dMng^^ hf ito loctetal 

• Hviportance, relevance to midt^ functiona of government, ccm^xlty, an^its 
retponsiveneM to puhUc, poUtkal .toid 1^ forces. PeHiaps the i^lnc^ use <Jt^e 
occan« bodfi now wid In ^ futia«« to aa the ultimate ref»ository of w^e [products of 
hiKnan society/ Yet we atoo wirti to protect our ton^term use (rf the other resources of 
the o^ean al the same time. Expiation ol these other resources, whethn- Wi, energy 
or n^nerato, may »top affect environmental quality. Nunterous federal, state and tocal 
agenciM have interests and)«q)onalbiiitta concmning m^lne envkonmental quaUty (and 
thus spofwr reseltf^ch on the Mbji^ be thek o^ecth^ waste dtopMal, energy and 

. minerato devfelopntent, f toheries, trvisportatlon, defense or envkonmental protection, 
^jst at the Federal lever the bewiWerbig 9ift9!f of agencies wi^ a stake in marbie 
environmentai research^ adronym soupt OCM> (CM, <M«l), DOE, DWS. OOl (MMS, 
I^i uses), DOT. EPA, NOAA,Wc, and come to miiKL 

fei addition to the liiA^imcratk: comptexity, there is the notorious environmental 
cmnptej^ity which the resenxh «;i«nttot must unraveL Our we of the oceans resotffces 
interact and sometimes, conflict. Envktynmental scirntisU «^ ^ted to sort these 
impacts out within envirohmenu which are poorly understood and highly dynamic. More 

* than any other field of marine rese^u-d) that 1 teww, research on marine envfawimental 



BEST COPY AVAILABLE i ^ 
« • 14 1 



. . ■ * 



•ckntitt* A» m rwirtt thty io m e tim c* ieae contmct wMi •ctiw re^afaierf , pyttorfarly 
thwp In bMk: re«c«rch, and beoimr prMoaqM bjr the pntc^Mf of 9dii^btiitiv« 

^ input. ^ nor^pmnmemal iciattlttt fai f$w ol ralMrcli «d dtocMAge acmdrnk: 
acictitirti frwn l n » oi ty w « ii b#cam»^ wwroyiy defined lanwf of wwfc, rgygmei 
rwiiilred and onj^wt reqidrem^ict to ^rafMal bi^lierpiMi. Gontractii^ oUkcrs 
fre^NwIr adtti^ the ttHude thitf ry i rdi can he procortd mydi4i«i ipf^ p»m or 
prMifv ^ervicesi rattier, in most oo^ H b ectentlflc mderttmdin^ rather than data 
pnKfcKtt #1^ is «Ht^t or rintdd be Mugfi^ 
•CMfpinic raMMxhm m incraM^ tiHK^^ 
coniiimles. ^cl«»tiitt «««|»loM by 

fo beyond the miediatia or to pi^^ rentfsV de epen iuterstin, 
to edvance* ttm -broeder context of idenoe. To be mm, I do not si^Best thet 
•cajtemic Kientists be given prcferwice, but l mtni% to bidtaate Itwt tiie ««iM) of 
bmMwtian resident bi acaden^ it being Jnfr«se^ngly «M9ti^«ncMnd town ^4>Bed 
mar^ wwifomnental rtfter ch by g ow t inf ie m poMctoa, Thia is a9Hr&i»« to viden^ 
the baaic-^^ptod reeearch gap dtacuwod aboyg. 

The probieme I have dncribed are not peculiar to app^ marine fticnce, but I 
Mpcct prababty occttf in othiv anvktKu^^ Tliare are« he«fever, some steps, 

whkh agencies cm take to enhance knnowtlon in. appited mvine envirmmemaf 
research. Broader thbikk>g and piannbig which cross the iktes of activity-related 
Interest (e^ slu^e chmiplnlK^ oil and gas development^ etc.) tfKMild be encotffaged* Ihe 
interagency plannk^ effects reqidred by the National Oce«i FoOution Ranf^j^^ct of 
1978 (P.L* 95-272) enhance broad assessments of markie environmental quality issues 
(bitera^pncy Committee on Ocean Miution Research Develofmiem and Moni tor ing y 



BEST copy AVMu^u 

ERIC 



quality b tti^iect to ihn fr^qiinttly diMigif^ atMf ^k«rt«ry winds of puWc concerm, 
poUtiaa pressures and legal mandalvts which often or Ikiat research to proxkmte 
rather than ultimate issues. The cre^^ shu^ monster taue In the New Vork B^x 
(S^iires, IW) and the effects of c^charges from exploratory oil and wells (National 
Research Coiaicil, 19ft3) ve cMMptes from my experience in which Imense effort was 
focused too narrowly as a reMdt of Ach fMssures. 
Research gualityi the need for innovation 

ApfMied markie eifirironmentai r es e ar ch is psntfaiif rt^iordBd as of faiferior quattty 
bf iht marine science conummity and. In my iuitenmt, is nc^ .wefi oomdM with basic 
resev^ctw fei gcnetttl, applied marine environmental researdi to not effectively 
assimilate the products of ba^ oceanographic research nor effectlvi^ utUizbik stale^. 
<rf-the art approaches devetoped in basic rescaix^ A fundamoital cms of tMs 
Ifishmction between bask and applied research is that there h relatively little 
community overlap ^mong scientists who do basic and applied research. As a result^ 
there are relatively few researchers in a portion to trmtaier ins^^ b etwe e n these 
communities; the bii0( of our inteltectual taknt is generally ^Sonfined to the bask science 
commuriity and Is not beif^ brot^fftt to bear on practical pr^^imi and the lack of 
scientific rigor and bmovat^ kt ap^ied research limits success k% reaching goab» 
decreasing coat effectiveness bt the toi^ run. 

The reasons ^^*«b <fisjunction b e twe e n basic »id apf^ed res^rch ^ cultural 
and institutionaL Dasic Icicnttots beUe^ that ^iptol aci^we will poae Hmhi on thek 
academic freedom topJsue research objectives; they are concer n ed whether the 
research can bc a d ^u ately perfoi^med mdef pressures for qMk answers and reporting 
deadlines; th9^M the scope of tasia defined by prt^am mans^rs M too narrow and 
constraining. Agnvry program m^tagers fbid thenwjves In a bureaucratic climate with 
very different rewMl^ systenX ftexM»illty arid time omstraktts ^mn ^ research 
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tftia). A racem evakia^km wHMn NOAA oo mlde red tfie magnitude oi inarbie 
«nvironmefitei ^nlhy firoMeim and the teiMd <rf reM^ effort devoted to them and 
-conc&ided that four areat are und^remphasixedt eutn^Mcation ihd oxxgen 

defiletkm bi coastal waters, ttKic organic chemkralt, coastal habitat degradation, and 
contaminatton o€ laafood products with human |ialho|(ana* The Adbi^niitrattir has 
ciracted that respyrcas ^Msuid be .reprogr a mmed to more ade^tateiy adiirasg these 
IfWB&r. Such concerted attempts to step backy (SfmkmUB and re di re c t are cenmrMnd^ile. 
The nest itep would be to view Hie lams^irom the environmental rijde ^ the matrix to 
Identtfy proceises bnportant in d ^ystem response, to theee human " agents ,* IMs 
pcnpective could be facilitated by greater bmrfiwment of basic sdenfisis ir the planting 
process- ThroMgh this mecftanbrn and others (meetings and co^iquiaH scientists and 
research program fiMnagRY in appHed Federal agsncles shoi^d be encourp^ed to increase 
theb exposure to the basic sdenoe community* 

Rcseard/ plaaning sl^oidd be opmd to greater estramural biput If .order to 
enhance inhovatkyi* Science JidiflSQcy and review oonpnltte^s compojMd of noi^ 
g^p^pmental scteotlsts can be Nslplul in this reform These may tiloe 0ie form of a 
standing advisory comn^ttee or ah ad hocpwiel c o n vened by an agrnicy Interagency group 
or by an Independent body such as the Matienal Research Council. 

' An interesting model with wMdi I am famlUar is the so%elled Petroleien Revi 
conducted undo- the auipices of the Interagency Committee on Ocean fVktbition 
Research, Development and MonHorkig (CCMtOM). bi review a panel of 19 
scientist «id mvkonmcntal managert from outside of the Federal sector was bf iefed on 
the research programs of Federal agencies related to the «ivironmcntal impacts of 
petroleum and DCS development ckring tf>ree regional meetings. The vast amount of 
matertai whidh had to be i^mllated and the short time avaUabfe Rmlted the panel to 
rather general conclusions and recommendations (int e r a ge n cy Comimittee on Ocem 
Pollution Research, Development ^ and Monitork^^ I9itbh ' M^w^gh ^ panel's 
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a ix wrn ents ware. In mmit catei, i^iiiiie e^ pretumf^loiitt tie nfency mipcinici to 
critkrbms (pubUstied with the panel r^kort) «we 4elUng. Ofm ceuM t^^^ eee whcr« 
nerves were' s^idc— egenciee often leapended that the pMei umkrstand their 
mandates and regi^tory reiponfllislllA& 

' AlthQug^ t he ' ^Vtr oleum Review deemed Vntrinoely nslu^ileP by OWROM, 
few of the panels n^oommenda^mi hai^ been ipectficaMy at^ I heiiie aiw been 
involviNl bi hrther ^amdng k% relation t» the prbic^ol recommendatien o M ti ac te d Irem 
to pane! report br OOPfU^M an.bit^i^Bsncy reiearlsh prograa^ to biveet^atethe lo^ 
term, low-tewei adverse eftarts of OCS and otfier ocean upe ocdvlte. bMaHy, • 
wo rfc a h op was held to dei^ the ttiM^ pim, but the wo rt M hap wee too brief for and 
adequate )ob, 5 ^<» a e < |UBnt Jy, I have ted a more oenaklered piannb^g effort iHiidi fm$ 
i n vo i ce d pr^eration of exteraive bad^round materials and developaient et a cohera nt 
reiiwxh s tr a t egy , TMs eff oi^ has fust been oo mp le ted » so it to too early yet to ahronent 

an lt% fo^pt^yi muL ^fiy^an^^tpffan hy thy f^fgw^^f SgefKietr * 

I also serve on A ttah^ng advisof'y oauimlttee conceniing leseai iih • on 
environmental bsues of €K:$ tievetopmentt the Scientific ConCmittee ol the Department 
6f the bitetin"^ O0 Advisory Board* Thb omimittee was initially ^^pobited in 1979 and 
had )ust become famUiar enoui^ with the Departmem^ programi to offer specific advice 
when* in 1982, it became essentiaJiy defiaict as a residt of <o ntry ws les ov^ political 
rev^ws of appoimmem of men^>ers. Relatively few ^ recommendatiom of the 
cmimittee were ever in^v^mented mni thm committee has )urf t>e«i reactlmted durbig 
ttm last few monti^ My opMon about the effectiveness of ^lis standby (sometimes) 
Qommittee, consequeAtlyv Is not yet formed* althou|$h I note that other agencies, e^ 
EPAt have scientific advisory conm^ttees wMch have functioned with some ef f^tiveiess 
for a kM^r time. , ^ 

More open and fleicibie rese^ch solkritatkm proceckres woukf' aiao enhance 
innovatio«%. Re<|ue4t-for^proposaM which state general mformatiofi needs and rely on the 
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tcientist to propose kmmratlt* approache* to m««t ttNse needs ahoiod be encouraged. " 
TW should be increased peer revieW at «U leveJ^-scopes of work, proposals fnd 
reports. Among the applied marine agencies, only EJ>A has a rigorous peer review 
systent. 

Challenges in reiealch and men iter in« 

Wiat should be our gener^ goab for the next 10 to 20 years m martae 
environqiental quality research? How can the needed advances be achieved? How can 
we efficiently and meanJngfttUy asawe that the martte ^fiviranment is sufficiently 
healtiv? bideeU, wtiat consttaites Its heaMi? 

Environments of concen^e seem to ihtf t laiSphasIs periodically between coastal 
and oceanic environments. HteloricaJly, most marine po^hition has >ecn conducted in 
coastal »nd e.t«rine waters. Between 10 and 13 ye^ a new emphasto on 
contWental shelf environments began to emerge whh concerns over ocean dumping «id 
OCS devetapnient. Now a^ncto sqch as NOAA end EPA seem ^ain to be emphasiaii^ 
estute-inr and coastal resi^ ;nd menltarWig. to addition, there ate emerging coneems 
about mant influence on the global ocean, for e^iampte ae^a facet of the Cpj build 
Where should ow concerns be placed and do we rtn the rWc of neglectb^ some . 
environments by hefvyemphasfar on others? *> my view, sWftli« emphases to coastal and 
estuarJne environments is wise. Simply because thb is where the most pressing problems 
are. H«»w«v«, it Js the pervMive de^a*ition of estoarhie <md coastal environments as a 
result of eutrophication, habitat modificatian, and contaminatian with synthetic organics 
which' should command attention rather thm boiated Vint source" hnpacts. Abo, 
because of the entreme diversity of coastal enviromnents, ^ecUl conrideration matt be 
given to generalizing or-fransferrb^ resewch finding we amnot afford to exhmisUvely 
study a)i of the Nation's estuaries. At the same time, it now ^ appears that human * 
society has the capMity to alter continental dwif ecosystenn on a rather large scale 
(witness the oxygen depleUon obs4»ved in the New Yorlt and Germm Bi^ and bi the 
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northern CuH of M«xiOQ). Cont^Mied ilwft reaeordi it certainly htN|idred. fri many 
respects oir underftondir^ of the of the open 

the continental shelves, b^>ortant * advances ki Imic resevch have. been made or m 
imn^nent in wMt anees t» ocxm basiivwide drcuUtki Mtd ttMt verticmi fto nt «^tm^u 
which provii^ precteiy the Mormation ni^ukmd ti> understand anthropogmic inlkiencea 
on the open ocean, 

Kologicaf sytems-Btofciy ^.usuaUy die «eal<^^ k% underatmdii^ the effects 
fd hmm activities on markie ecosystems. I dgn^ thMc this to becmie bic^gtots are 
pertiaiiarly dimwitted, but H b a manifestation ol the oomptndty of IriotackX 
systems. Tliere are dtfferent teveto ol organization, (celk, tbsues, organs, or^nlsms» 
populations, commimities) and cKffcrent oon^onents of ebbsy^ms (plsi^cton, benthoa, 
neklonK as these ttving systems are nMivtded, so are SM^Is^TNe component^ 
In biologkal systems must be mud^ better integrated than the disdf^ihes of bMigy or 
they would be in danger of ext^tion* h the contact of m«te cnviroimental reseanjh, 
the need to brtt^ understand M^ogical ^y^ems is eppvent ^n tt^ the dlflktdties in 
relatkig sub^hal responses to stren observed experUnMitally to survival of the 
crgan^niSf and org^nbm survival to population success. Thb mi»t be a g»al of future 
research. Even witNn these limitations, concensitt can eicit arnoi^ WologlMs about what 
are likely the most susceptible components to certain ki^ of impacts. Frequently, it is 
wise to focus on the benthos becmtie pollutante may be concentrate^ in bottm 
sediments ttid many benthk: animals are sedentary. However, It is often also necessary 
•40 unravel the co^>^ng between the benthos and the pli»^ton to und^rstmd effects (e^ 
eutrophication phenomena). 

Predjclion- - Ptedic t ions m any quantlta|ilve sense are presently hindered by the 
weakness ki retevMice of laboratory^based experimental results (e^ bSoassays) to ' 
conditions existing in the natural envinmment, on one hand, and the b^iermtty 
retrospective nature of field assessments, on the other. These a|$rooches must be linked 
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more effflic^vcly through a iiraccts tometinws called hazanl mfsaMrimt. Vfe common 
denomtaator in ihjj tramUtlon is a solid ljnd«rrCandif« of environmental processes vMdi 
effect the actual expoiiere comtltkins. These proceiset ^ve been poorty mitkttaed to 
dftte. AiKKhcr Approach hat yMM kttitftn wMdi eitfimxt pmfictlon Ji^lhc 

eupQ-lmental containment oi natural or neer-naturaj ecosystems ki mkrwosms or 
mesocoims. The Marine Ecosyirtems Rcieerch L^Mn^ (MERL) mesoscosms at the 
IMverstty ol Rhode itlsfid havv ihovn that fudf e^Mrimefital iff ecesyHem s'* cm bf 
m^makied MCh that they Ite nature and reiponAbi ways ^Mlar to nafUve when 

Blessed. The MERL meao c o t m s have liBowed the study ol processes which isiderlle 
ecosystem response ahd are tiso suited to askk^ "what if ^|uestlcns reievant to asiessli^ 
new impacts and recovery ol ecosystem fcOtowfc^ pothitton abatemmt, Tliere to s need 
lor more such facilities ttrategkraMy placed to represent mior estuvte and nesrshoie 
ecosystems. Even OGS M£RL% are within the. realm ol feasfi^ty, based ^ther on 
moMe or fixed structures. 1% wiS have no shortafe of fixed structms to the Cull of 
Mexico which are no tonger producing oU and and must otherwise removed. 




. The MERL experimefmal mesocosim 
at the University of T9iode bland. 
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Dcflnta^ unacceplaMe <famaae^ Vi^u>tly afijftMi^ man does tfie ocean or 
cdaftai tone^ has fui impoctf aMteK infioetemal or inmeftsurable* Beyond must. 

V 

define what constituU^ "^vw^MOonaMe degradation^ of marine eco sy st e m s and ibck 
resources. TNf defktltto) to tdflmately set by society, but research nnm contribute to 
qow^tillcatlon of env k o nm e n l fi U degradation ki two te p ort an t wayit 0 tetemtetion of 
the sigFtilteance. of alterattons' ci marine pop«dations and their milieu to resources of 
vslue to tociety and continued ftatcttofyi^ of the eco ^ rs t e m » apd H da veJo p mc nt of a 
better understamfing the recov^rability of ocosM 

McniA)riiHi- *Monitorfatf' seen» to be bnck\i vogue ^On. fci the iate t96M and 
, early i97tH great optimism existed that env irom rfe n tai monitoring programs would be 
effective In providing an eariy iwnkig synenv Later ki the i970% the bloom was off 
the roae as experience sugfested ^t mont^big may be kisensi^ive b^cauw of the great 
variation In ipace and time of natural ecosystems. 'How one hears taSk oi national 
estuarine monitorkig pr^^rams and of costly new compliance monitoring programs far 
sewage discharges emitted from secon da r y treatment Mandar^ under Sectto 3(Wh) ai 
thtf Clean Vater Act (P*L. 9%2i7% Mo^tori«^| means Cerent thb^ to 4fiffarem 
people. The Second National l^lne f\>«iitioh IVogram Ran SUM Hmt the role of 
monitor •'fai the national program to twoMdb on one hand it serves to warn against 
unacceptable in^Mcu of hianan activities on the mar be environment and, on tfie other, 
it provides a long-term data base that can be used for evaluating and forecasting natural 
chaises in marine ecosystenw and the 9uperMnposed in^»cte <^ hmnan activities.*' In my 
opinion, these objectives are valid, but I know of no cases where we can confidently 
. pursue monitoring in a strktly observational mode, i^. as oteervb^ canaries ki a mine. 
^Rather monitoring programs should have research components (even thmigh they may be 
small paru) in which cause-effect relation^i^ can be e^ipef^mentally bvesti^ted. 
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273) wa. bued on the ftecfing ttmx'ijSnenm Federal .flende* ipomor, tmport. er tmi 
•cliWtte. relwl,, to oe«an peOutlon 

•«ch .ctiy(tie« «; often u«cedrdli»|^ ««| o» i«uh In unnece^ TV 
Aa directi NO a. the i,e„,jr, end Mher .pp«^ 
• cooi|*toil« J-yw |«n lor the o*««a ^ 

Avelopmwt and manharii«. Hie firrt Mch plan piMlrfied In the faU of 1979 «m 
prepared in very ihort tinw, the Second Plan «a» dated SefMMaber t9tl (but ralaaaed in 
I9t2>. it a iiositive effort to. define >«latl«c prioritiat for PMeral raaearch an^ 
**«fc>pniem. The Third Ran if scheAiled for Rid^cation in tM5. 

Although the interaganey iitemins awchanlmi (omtDM) ttwif {. a 'airJlflcant 
^advance in term of 9KXMngb« intci^s^ dialog mtd antwiimnl of 

priorltie., little evide^ «ii.t,^ dit. o* in^itemantttton o< the racommendationo of 
the Second i>lan. h •Mtion to the I^etw^ Review and labaaquiM pfc^ 
the OCS long-term effect. p*or«n dlieuiMd alK«^ other Intarago^ 
effort, concern wMlty .iMrance of chemle.I«ay«a, oM« 

•idinAistrlalw.««s,8nd«fiTOl«rfra<aoactit«i«rt^^ Undw the Act, fcHeragwicy 
coordtaatton reiie. on good faith ^ort. and NOAA lM« no authority, budgetary or 
otherwlie, over the pr^riun. pf other ^enciee.. 

• Thane remain prohtems cauKd by poor interagency coortfination bi marine 
emrironnicntai qualHy rewarcH which re«ilt in teeffidencia^ poaoiUe dk^Ucation or e«»i 
oonflicls. example, at l«M^.threelndep^demlWal program. b,*olved»pl^ 
««Mnography off Southeni and Centriu CaUforiUa (MMS, Dl«er«nce. to 

iwpectiw.afld approach lead a few year, ago to ea^tially an admMrial Situation 
between MMS and EPA on assessmem of the effect, of drUUng <^charg^ Worse than 
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this, knportafit |mlilems mty fail In the ieami of ««ency {tarbcftctkm jmci b^retts. Two * 
examplef from the northern Golf ol Mexico wiU i^i^ate my poktU 

DOE operetvi regional oceanography programe Atjvitlc toutheM, AtiMk: , 
northeast, PSeclfic northereit and FedHc mitirwett coasts. The programs focus on 
eooMgn^Mc processes relevam to widerstancSng 4ie transport ^men-produced 
<ompo(0ids (energy relatecd throi^ 4he coastal oceen. ^The DOE programs have 
oontrftuted sl^riftcwitly to Mn der stand tm contkiental tmf e w v ironm e nu and 
ecosystems and the rese^nch was M^ily regaidMl A tfie report <tf a reo^ National 
Research Council paneL There Is no r^onal ooe an ^apt^ program k% the Gidf 
oi Mexico In part because when one was prop osed about tO years ago, H was decided that 
the Bureau of Land Management aMLM) ol the De par t m ent of the ftiterlor, with Its 
^hnary i^sskms^ty lor oti and gas developmem and'grow^ programs, would take that 
responsibility. However, IHM% progrwns have fooJSUi predim^nantly 6t( undeveloped 
frontier areas rattier than the hMvUy devekipfa^ areas off Louisiana and Texas. 
Firther m ore, BLWi 6iow MM^ programs have generally been descr^ve and |iot process 
oriented. Ihe net resist is' ttiat oce anqgr aphic prooeas w ki this r^ikn, arhldi H most 
influenced by energy-refaited activities and receives man-pf^oduoed compounds from two- 
tMrds of the cdhtinental \JS^ have gone essentially unstuctted. 

The second example ooncems the rapkl dettrloration oi coastal wetiancb and salt 
water ^truiion in estiaries kt Loulriana* An estimated 100 km^/yew (30 mil^^/year) of 
wetlsnds are being lost^ amountif^ S5% of the'NatlonH wetland k»5 rate.' Federal 
research programs on the bsue «e ncrtafie by their sbeence^^-only the U*S* Fi^ and 
Wildlife Service and NOAA Sea Grant have been very ktvolved. The MM5 has <^labned 
research on the subject outside of Its re^onsMlity, de^te the fact that modii[ications 
to wetlands made to accommodate offshore oil and gas development have contributed to 
wetland loss* 
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Despite the Umited accompiyhments of the CCmtDM i^rniii^ prx»cm to dite» 
coiftinuatkn of intervener ptew^ at the level li ewential. The recommenditions of 
the fatthoomlng ThM Plan diocrfd be cmntpMy considered in buc^ decWions bf 
iVetldent and Congfesf by IfT^rfeme n ting priority pr^rwis mnd artaiSt^ low 

prioritr program** li MiMiofH doPRmi idtf^^the aasistance of non-gavemment 

♦ 

scientists ^loidd undertake boktar and loi^ range research ptem^^ Ihe co h er en ce 
and agr«s^^^«*^^ the 1W rEmerg^noa td a IMMi Oopan SckiM" document can 

serve as an example* ^ . 

interagcnqr a g i o a i na iU or memorandums df trndcntaiH^^M^Ms of aubstaimal 
c^nddence or lAtcrest and respof«R>ilftias also enhanoe iJ^IPRse of resources* 
Ai^aements betiveen EPA md OC^ ooncamii^ \fevelopment aj^iteria lor evaluatk^ 
dred^^materto for «ipo^ and IMS and€PA oonoerr^ reoei^ on md i^ulation 
of drilling discharges are examp les* On the other hand, interagency aya em e m s which 
are littk^ more thwi provbion of a ""maUdrop^ for pa» throt^ of ftaidi, rat|i«r thm a 
legitimate partnersh^ based on common kitereato* do little to enhance ooordkiation ml 
elficksncy* Many agency reicaich and monltark^ proframs are operated regionally (e^ 
MMS, Dp£, and to a certaki axtent EPA, OME, NOAAK Consequent^, the effcctivmess 
of ktteragency coonfinatton woidd be knproved if tfiera were r^onal kiteragency 
roisitables to discuss coimnon kiterea^ ak* pool resMrch resources and maintain 
lines of commtffiication with resewr^ community ki ttm re^on. 



Sqi^^s, Dl F* im. The pqean Dum^^ CXttndryi Wane IH^wsal the New York 
Bight* 4Mew York Sea Grvit^kiatltute, 226 ^ 

htetionai Research Council, 1^^* Orillif^ dbcharges ki the marine environme nt * 
hkitionid Academy Preis, Washli^ton, D.C 

kneragency Committee on Ocam Pollution Research, Devek>pment and Monltorkig 1981a 
National Marine PoUutkm Ptogram PUui* September, l$Sk htetional Oceank: and 
Atmospheric Adminkm^atkm, . hbtional Marine Pollution Pn^am Office, Rodcviile, 
Maryland* IJ^ ppv 

« 

bvteragmcy Committee on Ocean Pollution, {Research, Development and Monitorkf^ 
l^SIfau Marine Oil PoUutkmt Federal Pro-am Revtew. Nattonat Oce^ and . 
Atmospherk: Admbustratlon, Natkxtal Mtt-kie Pollution Pri^am Office, Rockville, 
Marykmd* 

f • 

National ReSMrch CoundL im^. An Assessment of the Ocaanofri^hk; Plooram <^ the 
Department of Energy, Board on Ocean Sclanoe and Policy, htetkmal Academy iVess, 
Va^ikigton, D.C« 4^)p. 
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Mr. Pritchard Thank you. Dr. Boesch. 

Next, we will have -Dr. Robert Corell. .We will go all the .way. 
through the panel, and then we will go back for questions. 

STATKMENT OK DR. ROBERT W. ( OREI.U DIRWrTOR OF MARINE 

AMI (;rant pr(k;rams. university of new Hampshire 

« 

^ Dr. CoRKU^ Thank you, M4r'. Chairman. 

Mr. Chairman, member ^oft be Subcommittee on Oceanograf^y, 
and friends of marine scienHraireflearch, theife are many cf iticallv 
it^portant issues that I would like to talk about today* but I will 
plan in this testimony to just addr^ two ideas. First of all, some 
comments on deep sea i^j^rch that has been facilitated by the re- 
* search submersible Alvifh and some comments on high technolo^- 
in the marine scientific world, (mrticularly the role of robotics and 
intelligent systems in underwater application. 

The deep submergence research vessel, AlvifU is a unique nation^ 
al ass^t which has facilitMed profoundly importanf deep sea scien- 
tific research. Alvin is a Navy^wned, natio;ial pceanographic re- 
search facility, jointly sponsored by the National Science Founda- 
tion, the OfTw^ of Naval Research, and the National Oceanic acid 
Atmospheric Administratipn. It is operated by the Woods Hole 
Oceanographic Institution and guided by a national reviei*r panel of 
which I am chairman. This committee is a component of the Uni- 
versity-National O^anc^raphic Lgfeoratory System,^ better known 
as UNOLS. , • . 

While seemingly complex in the interagency and mtennstitu- 
tional arrangements, the overall- guidance and management of this 
unique platform work well and, more importantly, in my opinion, 
the science produced is outstanding. 

i4/rm-supported scientific r^arch pn^rams have significantly 
altered our views of the Earth science,, biology and life pro6esses, 
and the chemistry of the physical and biological sphere. The past 
two decades have seen an explc^ion in the Earth and planetary sci- 
^ enees. The theory of plate tectonics has been unified from previous- 
ly fragmented understandings. Hydrothermal activity has revolu- 
tionized our views of Earth crustal processes, the chemistry of the 
ocean, and of life processes themselves. 

These are the kinds of scientific efforts that Alvin has been a 
major component within. 

The management of Alvin is a well-structured intei^ction be- 
twwn a three-agency agreement that provides the basic support to 
the vessel, that is, the National Science Foundation, OfTice of 
Naval R«iearch, and NOAA. 

There is an incredibly well-honed team at the Woods Hole 
()cean(^raphic Institution that o|»rates the v^^l. The scientists 
in this community have learned how to'use Alvin and use .it well, 
andihe UN0Ii5 structure feeems to be working well, in our opin- 
ion. % t J i_- 

Alvin is a unique tool of science. I strongly recommend to this 
committee that a continued review of financial support to both op- 
erations and science are crucial to the health and vitality of deep 
ocean science. In my opinion, there should be more adequate finan- 
cial support to all the cooperating agencies to fund research pro- 
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Krarns of (»xcellerue that require the Alnn and, further, tO;»upport 
more fully the ft^^irth programs that can hi' conducted in the 
deep submersihies of the U.S. Navy, pjirticularly, the rejivnt nddi- 
tion of i'},m) meter capiibility in the Si^u liff. Thesi* are important 
com|K)nen(s, and the prosptvts for continuc*d scierveific achievement 
in A/rin, in our opinion, is strung. 

liet me ^ly a word or two about robotics and intelligent under- 
water systems, a big jump from Alrin, although ^/rm is a high 
twhnology t(K)L The explosive development of complex and o^n 
sophistic4ited microcomputer and mlcroeliHrtric systetns jis just be: 
ginning U) impiict the ocean sciences and deep sea resi'ffrch. Micro 
c<miputer systems, with their.attendant micrcn^lectronic ntyd power- 
fill softwart\ provide means to conduct ocean rt*search heretofore 
either difricult or impossible. Acoustic tomography, sophisticated 
navigation systems, da.ta acquisition, an^ signal proc^sing systems, 
vision systems, remotely operated vehiclt^s, and a utonomdu^ vehi- 
cle's and platforms are all exampU*s of demonstrated impact from 
this tirhnology. 

.These new ti»chnologies provide fascinating opportucii|b^, not 
<^ily for scientific research, but ecoi;oniic. antl irtdustrialwirelop- 
ment in the weanic sphere, and clearly impact <^ undenK^»r ef- 
forts in the-defensi» c»stablishment. The research and (j^v^pment 
of smart and intelligent underwater, systems is now underway but 
c learly in its early stages of evolution? 

To give you some idea of the potential, let me describe one R&D 
program in one pf our laboratories. We have been conducting basic 
scientific research in advanced techhdlc^ development to create 
totally fn^-swimming, unmanned submersibles wJ)ich can do 
us<'ful work underwater. For example, we cou^d show you a vehicle, 
totally fnv of any connection to the surface or to man, which can 
^>e dropfK^d in fhe water, frt*ely swim down txif the si*jt floor, locate 
an underwater oiPand gas pipeline, tjwim along the pipeline con- 
ducting an insfMH'tion mission such as a photo survey. This is all 
controlled by the intelligent computer systen^ carric*d on board, and 
there is no physical or otherwise connection to the surface. 

Similar v^fhidi^s of this nature have lx?en devel6|x*d to swim 
inside offshore driling platforms and to visit preassigned l<x:alions 
and do photo surveys. There are accomplishments which have al- 
ready lH4^n demonstrated in th^Jaboratory. We are increasingly n»- 
ferring to thes<» sniart vehicl<»s as underwater rolK>ts, w()rkhors€*s of 
the underwater world. 

The fasdiiation in the marine .sc ience and academic world comes 
from placing this mtelligence m fre<*ly mobile and totally autono- 
mous un4lerwater vehicles Ki^'arch is developing in this new Held 
wfiK li we now call knf)wl<»dge engintvrmg. The pniblem for this 
C(>mrTntt(4' is that the artiflciiil intelligence world has developed to 
the fK)int where we are entrafJfKxl with the idea that it will have 
real world applications, and we in the university lalNiratorii^ have 
•demonstrat«»d its exciting fKitential, but there* is a sc'vere gap be 
tw«»en what we van-do in the lalxiratory and what is useful in the 
ey««s of industry nnd the financial community. 

That Map tunnis to Ik» filliKl with developntent and rc^'arch so 
that we can closi* the gap lH*twe<,m the ideas of artificial intelli- 



geneo and thf application of knowledge engineering to underwater 
applications. 

I un?e this comnaittee to foster such ideas by expanding the sup- 
port to ocean sscience and technolc^ and to obtain that measure of 
excellence in technology that has historically been characteristic of 
this Nation. In my view, it could giv^ the United States an edge in 
science, an edge in economic and industrial developptent. and 
clearly impact our defense posture. 

Mr. Chairman, thank you for the opportunity t/ share a few 
idea«. I would be pleased later to answer any' questions which you 
or your colleagues might have. . 

(Statement of Dr. Corell follows:) 
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STAmiHHT or Pmv. RcMmrr W. Oni^Li^DiracTimopMARiNK AifD8KAGRA>^ 
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Thank yo«, and good afternoon, Mr* Chairman, Memliers of the 
Subcqmitte^? on OceeTno^raphy, and friends of marine research 
gathered here today to ex^ine the status of marine research in 
ttie United States. It is a privilege and honor for me to be here* 
I am Hobert W. Corel 1# a Professor of Engine^ering at the 
Oniversity of New Hami^hire/ trh&re I also serve as director of a 
research laboratory devoted to high technology in marine and 
oceanic systems. also direct the Marine and Sea Grax|t College 
Programs af*the University of Hew Hampshire* It is from these 
perspectives within the marine sciences and engineering community 
that .1 t;^^ti^y this afternoon* 

^ Mr* Chairman, this hearing provides a unique of^rtuhity, as 
.you and t>he committee have provided the setting within which wfe 
. can discuss broad perspet:tives on vitally ii^>ortant topics ' 

concerning the health a|ul vitality of marine scientific and 
"engineering research, in the United States. 

I want to begin my t6stiflK>ny 'by thanXing you and the other 
members of this Subcommittee for the leadership you hava ^ 
demonstrated by establishing the legislative frame wprH lor 
critically important national mar ine^elated prMrams* such as, 
MOAA's marine and oceanic research efforts, prog/ams for marine 
pollution, and ^e outer continental shelf COCS) revenue sharing 
act to mention onl y a few* This leadership is deeply 
appreciated* ^ 

There are many critica^lly important topics I would like to 
discuss* However, 1 plan to restrict my testimony to three 
topics, though, of course, X will be pleased to respond to any 
questions you may wish to askv' The topics are: 

• Cocmtents on deep sea research fac^^4tate^ by the research 
submersible ALVIN. • ' 

m Comments on high tc»chnology in marine research, 

particularly the role of robotics and intelligehce m 
systems in underwat,er applications* f 

• Comments on international cooperation, particular 1 y thc^e 
that substantial ly influence the excellence of pur own 
research programs and ^^ip^^tantly impact our foreign' 
policy* 

Deep gea Rfsegrch and the Research Suib^rsibl'e ALVItH 

The deep submersible research vessel, DSR'V - AL^AIN is a 
unique national asset, which has facilitated ^rofou?idly important 
deep sen research* ALVIN is a navy-owned national oceanogrsf^ic 
r€»search faci.lity jointly supported by the National Science 
Foundaticmr the ottico of Naval Research* and the "National 
Ocoanic and Atmospheric Actoinistration. It is operated by the 
Wuods Holr Oceanographic institution and guided by a flationa} 
Revi€»w Panel, ., of which i am Chairman. This committee is **a 
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component of the University' Nationa I Qceanographic Laboratory 
Systeas (UNOt^). Mhile seemingly complex in the interagency and 
inter-institutional arrang^oents, the overall guidance and 

• manaqement arrangements work wellr and more im^>ortant I y , the 
science produced is, in my opinion, outstanding, I want to talk 

'a i i tt i e about the ALVIN program, and touch uppn some of the 
science, (a one page sunmiary describing the AtVl^^and its 
support vessel ATIJVNTIS II is attached as an appendix to this 
liestimony). 

ALVIN was an idea born in the early l^60s, in many ways an 
idea that sulsstantial ly preceded its time. The SPUTNIK era of 
the late I950sr the tragic disaster of the Thresher r the 
acknowledged lack of substantive scientific understandings, of the 
world's oceans, all conspired to nurture the idea of a deep 
subfflerg€3^ce research submarine. The Navy, through a broa^. range 
of* interests in research and' technology developmentr gave the 

^necessary support to bring the idea into reality, t^e history of 
ALVIN's evolution is a fascinating story in the history of 
Science and technology. Complex and^ of ten frustrating steps were 
r€K|Uired in evolving ALVIN as a tool for science, to the stage 
where we are today. In the early l970Sf deep ocean submersible 

' science spawned new ideas in the scientific world, best dated to 
the FAMOUS project. FAMOUS set the real context for the science 
we, can discuss today, and provided the necessary ingredients for 
the Chree agency (NSF, ONR and NOAA) agreement that underpins the 
financial support for ALVIN operations today. The s^pport for 
deep ocean, ^submersible supported science is now highly 
integrated into the ongoing programs of NSF, ONR, and NOAA, with 
several other federal agencies and programs also involved. 

ALVIN *s management is a well structured interaction between: 

• Federal •agency support of the National Science Foundation 
(NSf^), tho Office of Maval Research {ONR) and the 
National f>c€Mnic and Atmospheric Administrat ioi^ <NOAA)« 

« 

• Th»* AI.VTN Pro}nrrt Team at the Woods Role Ocoanographic 
InsMtut ion (WHOI ) . 

• The sclr»ntists who n<*ed and use ALVIN, and, 

• Th** ALVIN Hf'Vit»w Committee of UNOLS. 

S'»vor.il y<^ars aqo» a substantial effort was made by all 
«'onci&rri«><l m> *»nh.mc*e At.VlN's total effort by #xpandin<; our I.onq 
Hanqe Pl.^ntiinq act i v 1 1 j ^^-s. A key component was the so-called 
Subm'»rsiblr 5f'ifm-e Study, which, along wifh agency planning, 
ifNor,^, scienc€> community, and WHOI #*f forts, we ntjw hav*- world 
wiclf capability available. also havf* a carefu I 1 thought out 

prc>c*\ss for establishing priorities and plans. 

AI.VIN supp^^t'*^! ^51- 1 *'nr I M f r#>«;<»arch prf»qrams fi.ivif 
M I'^rH I I ' -irir ly al^f•r'^-H o»u vi*-wh i ri ^ h*- *^'rtrrh sci»incefi, bjtilot|y 
ind I if" processefi, and in th" cbomistry of physical and 
bid I<M|ii-.il sfth^re. AI.VIN has work<>d pr][;narily m th** north^^rn 
h*«mi 5;fih'r*», with work focu5?^*d in thf» W*»!3tf»rn Atlantic and Ka5}t*«rn 
f'.|/-|fM'. Durtn'j itq -ifmojit 20 y'»<u <»f ex i r>t f»rtc*', it ha*; 
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",'^K''-'*"f^^^ extensively. (There is appended to this 
testimony a brief history of ALVIN, prepared by th^ Woods Hole 
Oceanoqraphic Insti|:ution, > 

• ALVIN's operating depth (4000 meters) enables it to reach* 
about SO%of the seafloor. The science down to 4000 meters still 
ch.>llenqe55 and fascinates the U. S. Ocean Science Cc^nmunity, 
However, the ALVIN Review Cofemittee is working with the U S 
Navy to expand o\ir capabilities through the use of Navy 
submersibles, su6h as SEACLIFP (which operates to depths of 6000 
^ters), rmruE and the NR-l. The advent of a 6000 meter 
SEACLIFF provides the potential for extending deep ocean science 
to regions that coyer about 97% of the world s oceans, allowing, 
us to look at vitally important subduction processes and other 
physical and geological processes in the deep sea. 

The past two decades have seen an explosion in the earth and 
iplanetary sciences. The theory of plate tectonics has unified 
previously fragmented, understandings, the hydrothermal activity 
has revolutionized our views of earCh crustal processes, the 
chemistry of the oceans, and of life pro^jesses themselves, 

Mr, Chairman, this is obviously a bright view of »ea ocean 
sc^ientific research supgwrted by a unique tool - ALVIN, There 
are several summary cc^mients I would like to make. 

• The interagency cooperation between NSF, ONR and NOAA 
has l>een outstanding. There are efforts to expand that 
cooperation to other agencies, such as the USGS. 

• The broad support ALVIN provides to the entire V. S. 
ocean science coraaunity is excellent. However, in my 
opinion, the ALVIN is operating pt £ull capacity and a 
number of outstanding scientific programs cannot be 
conductt»d because the U, S,, only operated one such 
vessf*-!. The prospect of having access to the U. s.. 
Navy s SEACLtPF, capable of 6000 meter operations is 
cr it ical . « 

• ALVIN has been a keystone in many international i 
coof>erative programs, beginning with the FAHCXJS prqgraw 
Ctho joint effort with the French). Oceanography lends 
itself to international cooperation, and ALVIN is no 
exception. If there is any difficulty, it is the fact 
that only two scientists can dive on this one-of-a-kind 
scientific tool, 

• ALVIN IS truly a unique tool of science, adequate' 
financial support to both the operation s and tt^e scie nce 
15 crucial to the health of deep ocean science. In my" 
opinion, there should be more adequate financial support 
to all the cooperating agencies to fund research programs 
of Mxrel lenre that require the ALVIN, artd to support more 
tut ly the research prf>gfHmH that can be/conducted in the 
deep sub«iersibles of the U. S. Navyv particularly the 
^000 meter vessel •i5KACM!'*F. ^ 
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Robotic s and injtej^jjjjient Underrate r a>vst€?ms 

The explosive develo(Mnent of complex and often sophisticated 
microcomputer and microe 1 ectroQ ic nystems is just begininq to 
impact the ocean sciences and deep sea research. Microcomputer 
syjitems with their attendant microelectronics and powerful 
software provide the means to conduct oceanic research horetotort^ 
either difficult or impossible. Acoustic tocography, 
sophisticated navigation system?^ data acquisition and signal 
processing systems, vision systems, remotely operated syst^s 
(i«e., ROVs) and autonomous vehicles and instrument platforms are 
all examples of the impact fcf this technology. The i^l^ct of 
this techno I ogy i n the future wil I most 1 ike 1 y be in the use of 
intelligent systems, robotics and related information sciences. 
These new technologies provide fascinating opportunities^ 
not only for scientific research, but economic and industrial 
development, and defense. The resetircfh and development of 
"smart** or "intelligent underwater systems is now underway, 
though} j^learly in the early stages of evolution. To give you an 
idea of the potential, let me describe a research and development 
effort underway in our laboratories at the University of New 
HampHhire, We have been conducting basic engineering research 
and advanced technology development to create totaj^ly free- 
swimming, unmanned, subo^rsibl^s which can do<useful underwater 
work. For example, we could show yoU a vehicle, totally fret* of 
any connect ion to man or the surface, which can be dropped into 
the water, freely swiimning down to the seaf loor an^ locating an 
underwater oi 1 /gas pipe I ine, and then swimming along the pipeline 
conducting an inspection mission, suffh as a photo-surv^y. All* 
this* is controlled by an Intel 1 igent coinpu^r system carri^ on- 
board . the free-swimming, unmanned submersitine. A similar 
vehicle-, can be placed in the water. Several hundred yards away 
from' an offshore drilling platform, and using the "intelligence" 
on-board the vehicle, it can "swis" inside the complex structure 
and visit pre-assigned areas for photo-survey or other inspection 
pur^ioses. These developments have been accompl i8h(E»d and we could 
show you fi Imof the vehicle doing these things.. We are 
incre.isinq I y referring to these "smart" underwater Systems as 
robots, wt>rkhorses of the underwater, wor Id much like the 
industrial robot <i of the isanuf actur ing industries. ^ 

R<?lK>t ic systems for underwater applications are a^ new and 
emerqinq fx<*ld of technical activity. There are many r^Hciting 
dove i o^Mpents in this underwater robotics field, whtjre tut«illy 
autonomous v^hiclc^f^ are being designed and developed to: 

fiurv#»y undf*rw«itc?r pipelines 

ins{>eft offshore drilling rigs * 
moa'sur*^" the* topcKjraphy of the underside of the polar ic*.» 

ph<'>t f>gr<iph th»,* doep ocean seafloor 

c-t)rifiu<*t btithym^'t r If- <;urvey?t in th*^ deep fn-^^nn or in ire 

s»*r vt« «TK an .lutoncjfl^fjus inst rum^'nt platform tor acoustic 
or oth^*r oceanic research 
. - -ii r v#» cis t »v;t -l>**d5; for hydrcHlyn*imi<r rescNirch, such 
I;imtn<ir f If^w vehicle F?yr»tenjs 
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" '^^^y^^^irvTlt^^^ weapon systems, 

robotic, vehicrl*!. ^ «-"«-«wpassed by th# underwate?r 

- Knerqy sources ^to power syst^s ' 

- Communications 

" pUUor^r"^' '"'^ ^''"^'-'^ autonomous vehicles or 



There are other techtioloqies wh»r^ <^Ko fi^i^ • 
"atur.. rich with -Pplica^iotl^'^l^nTVAV^tr ' ' "^"'^^ 

Vehicle dynamics and control 
. : aata base system. 

- Manipulator systems, and other work systems 

conveT5rnrt:%rr^the^rsfs 7o/l^^^^^^^ -P^^'V ' 

development, both vehicles and nolJ-S^rrpiatK'i.l'''''"'" 

autonomous unSter vehicle^/ ""^ ««=«»ly 

develppinq a new f ^ platfore. This research is 

whlchfiL simp?rthringr„JS f^/r" ■^"-'^«<^9e engineering-. 
alK,ut fi.id Of 'art^ffcT^*^n^e!u^n^"''?L1B,^.'•""' '"'''^ 
scientific- research Is'already bein«7elt T^Trf- ?^ T'^^" 
that Uoos lend itself to ?^ ? • field is one 

t^-ing foremost in this rj^ard ^ '"^ «"^«"<^h,^ and the Italians 
fcld:""*"" P"^^^*^ these p^-rspect i ves are two- 

r-.,Iity. ' "^'•f"^ are a dr>m.,nstr„t*Hl 

%■ 

• To mdicir... that basic fnainw-rina anrf ,h., 

t..<-hn.,ioqv research in undorwator roKt/.^''"r'' ^ 
fJniv..r«ity ..nvi ronmont, is onfv inT^^ ,' ^^^'^ 
<..-lop«cnt. Most i^port^lnnjr xncr^^f/.^Jp^^^rrs''' 
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required before ve can close the "gap" 'between the 
theoretical conceptdr of artificial intelligence and the 
practical application of knowledge engineering to 
operational systems in indSstry* 'governraent and defense. 

The second issue, is critical, and deserves a little wore 
discussion. Artificial intelligence has developed to the point 
where industry and government can see the incredible impact o( 
its application to '•real*' ^rld problems. He, in the university 
laboratories, have demonstrated that exciting potentials do exist* 
The^ gap i$ financially induced.. The body of knowledge is 
j^mmature, undeveloped in the eyes of industry and the financial 
investment cosaaunity. Industry is excited by these 'potentials^ 
but the needed research from their point of view is "too basic",. 
Hence, the "srcience* behind "knowledge engineering" cannot yet * • 

serve the practical needs of industry or the Navy/ . Research, 
often cooperative between univejrsity laboratories and industry, 
is requii^ed* It is my view that the federal research support is 
the key to bribing this gap. The potential to industry and the 
defense estabWshment is incredible. I urge this cosmiittee to 
foster such ideas by expanding the su(^port to ^ocean science and 
technology and for obtaining that measure of excellence in 
technology that has historically been the characteristic of this 
Nation^ In my view, it could give the U« S« an edg^ in science, 
in economic and industrial development r and in cnir defense • ' 
posture. 

Internationa I Cooperation in the Marine Sciences 

This subject has been discussed, competently by others on 
this panel. Therefore, I will speak only briefly on the topic. 

\ ^ * 

\ have been privileged to serve on several itorine science 
Panels, which visited countries like the People'^s Republic of 
China, the Republic oi Indonesia, and others, ^niese' Vdft&X^ were 
'components of' official bi- lateral agreements between the U. S. 
and th#*se othor countries. It is my view that these efforts are 
critically important to the quality of our scientific research 
programs «for Id-wide, and to our foreign policy* 

First, tho almost universal appl ication of the 200 mle offshore 
jurisdictional arrangements, demands that we establish effrcbive 
working arrangements with virtually all coasta I . nations* The 
science of the oceans knows no such 200 mile limitations. 
However, to work in those waters requires effective relationships^^ 
i:K>twt*f»n thos<? countries and 6urs. In my view, there is no better' 
way than to work first scientist-to-acientist, with government- 
to-gav»»rnmc-nt following/ f>ecause this fosters mutua-lly shared 
goals «jnd obj^*ctivos. 

Secondly, from my visits and observations, modest 
nv€»f;tmi»nt «; in t h*» nvirin#" sciVncf» progtams of out sister coastal 
nations <"Hn \y*> *^ff*^ftive tools of foreign ^kjI icy. Vox example, 
tho Scinno^ and 'Tochnol oqy Agreement with the People's Republic 
nf C'hmt^ h.<s f^nabled us to have Chinese scientists in this 
country for oxt frtd*^?d periods of time. First hand observations 
Kucjq^.st tfitit tht* interactions are mutually beneficial. For 
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example,' one exchange scientist/engineer trom the Peoole a 
rri'hi'p has enabled'the tetional ^reau S Oceanography 

i^s^ forTi«V,''T''^''',°^ ^^^^^ «^P«n«J" their technolo^fcal ^ 
«itiSt ►Whl^i?^ oil and .gas industry, •rhich they believe is 
^hi!i the future. The participants in the develoiwent of 

those new activities are predo«inately U. S. corporations. 

«e too, benefit. m my view, such partnerships gi^owing 

Zint[il?^"%' T ^''r*^^"'^ exponent of our foreign pplicy. 
Maintaining. the posture in our foreign policy, through scientific 
exchange, appears to «e to be profound ir^ffective for ^th , 



- , purpose iR mentioning these ideas is simply to urge vour 

Subcon«ittee to integrate international marine r^ientific 
research programs into foreign policy legislation, using A.I.D., 
bi-lateral agreements, and the basic research support prig*;;; 
the marine sciences available frpa HSr^ ,|»oAJl, OfWand othir 

with vo,; ^I^"? you^for this opportunity to share ideas 

or L^r P^^f««<^ to ansyer any questions which you 

or your colleagues mijght have. 
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A Description of the 
DSRV ALVIN 



and its Support Vessel 
R/V ATtANTIS II 




lift p«d^tl«r* .^lek e«> te rociiMl ^ , * 

««t»«««t «c*«io«cfl«iile taetiltf jBtMljr aapyort** 
feV ttet «»tl«Ml a«lMc« I^Mi^iMi, in* Qffle* *< 

Atmw^mrU 44«ii»<MrMl*ii mhI a^MWtatf tl^ 

mtu eu w m i; mm Bi^Maid Tml««M«al rm<i« 

trl» Md «srl«»u hBlUMi Mko wtMwi ^tm*f 
i«l»4Mt«ra, aiwai«i« aai ^imiat dMcct^vf fCw 
viaMpoiata. 

Rl««trfcat Mwr: l«fM teate af Im^-^U 
tettariaa, 40 MiJ V «oU K ara«m. 46,5 OM 
(a<al. tlaicad 4fM« ctf 119 «9it (O cfet« 4C 



• BtCGUmM 09 ATUffni t'l 

44 fMt (» wwra) k^ct U r««« (9 MC«fv| 

Mm* tematai I.UV tww Mai^l.i 2,100 f«M 

f«i«Miric f^awMli 29 

Mia Biti«^( fmm M«lttaa 

tfla trt iai^ 2.000 

*^ Ytewicri 190 00 t ta wi ai t aa C«Mi «%fM««t. IC 
■etae f«i« Mia oaw O.tdO. 

mi9m ftKvtM O —ai aK a i at Wa 410/120 «Mt AC lOOHBO 
«»mf*f«c« Hi*m Iff C47 »} «i«Ml — ptaa^. 

ftm a rrtU yt fctlU aaOay graat ftoa Oif . <ba^ilaMt tttU 
ff«Ma »lcO tl^l^.i. 

iO> it < Cr«lftii^i 11.9 iMata * 
Ml* 19.9 kmta 
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«a<aa<lla with cvap»cc t«w •atafcc, a^ 
aa< pgirrr rvtt«lraMaca «« portaMa dfcla^if 
t«> P^w t ardrr to v«i ctia ditfarlay m 
»«i«a<lafa aalat «h* aafclela. «et«i4ilflc « 
MtelcK rtMfAa ati baartf Ma« af tMr ttaa Inci 
M» fMartaly caMraiM iiaB»amaaJ tm mi 
aia4 aaapia it»fM, 19 iif filM cMiarM m4 
a«aMl««p< aerate iMkd <nea^aa<aM ll^a. 

aatar t««p«rartt«« MAlcar, M<rMt a^actf 
aad 9cacial4«ia^4*^h indUacar. 

A ^acHlMi aa«1i»ttaii afacM la alas aaallaftta 

Will ailM «ec«*aca mi tte ««0» ' 

MtalMa ac aaf ifa* ^Iqf a tfiaa aarlaa. 1fc|a 
ama* aa4 acWr j^Ullaairf a<wlyMat aack aa iMfi 
*^ MMtara. w a jr ii r iaa f ^r, paaclataa riat>aiaiiiia 
•mmmfm mm$ tmmhmm Q» 4lcttat data laoolMO ilwtMiat 
•f* aMiMta ffkr Ma mtth AtPDi; 0«« rm^rm wem 
^ ^ «M«l|aM« ^P•fl>|yf^ MMputt) aM ap^af Im* 



l^aAMmmemt 49 daira «nM»l CaMelt^ 19l«0eQ ^IIom 
iM^t 19,9000 ailto 

Ml 4flO t^aifi fMt 
% *ry <4) - 4pB0 iinai, fMt » 

^*t«» ft» tfpa fit feQt4M«« CMlMl 

» 

1^0 «• cf^foatf for full nao* dt OM^Mtraoftle aftaam** 
tlaM antf m«*. Ctea tfMft t^Mlli ,)0«Oeo f««c 1/r caU«* 
tea ^^r^rapMc «Sact)t lO.Soo fM« 9/14' «4r«. sm CIV 
Haeh 27.00^«Mt 0.909* cakla. 

*A t > fe» M a i fao^ ta #M a aw^ralMa IMAImo arataa 
far AUrn Mp^Qft. O&l K4M a^aai, aaO «m n» li«p. 
tralft^U tev tbfMtaa. If aeea^lf ahad, fMl »p«<lcy " 
vill ba Mfteeatf ca f»«}aO tallaM 'mUlno ra«Ov «« 

12.000 ^ 1m. 
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Afi^pendix II ^ 

I 

a" Brief History of the 

ALVI^ Prograa ^ ▼ 

19RIEF5 OF ALVIN MI8T0RV FfWl JWC 1964 TO 1>C PREQENT 

1. ALVIN coMKtisloned at. KcxxIb Holm an S Jun« 1964. 

2. June 1964 thru Octoliar 1964 - 77 divtm in Md€kH» Hol e 'Har tiar , 
0uzzardo Bay ami VirMryard Soimd ^or ^hatcadloMn, tMtinq erf 
GulMierttible eqiU|Mient traifiir^ of op«rator»« DiVM 

, proQressi vely dMpisrr fro* 12 fe»t to- 65' f«at» . TIm-^w pilots 
MOTS traincNl to operate ^VIN during thi» pericxi. 
"^^ Extensive overhaul fblloMed test and training pari Od. 

Tender^ R/V LULU (original naM DSRVT-1), itas built and «ea 
trials conducted d«^ing th» ALVIN overhaul period. 

4. LULU, •♦ith ALVIN aboard, toMOd to Port Canaveral Florida for 
ifwp trials and testing nay 1965- 

5. Deep trials in and "arourHi Port C^maveral Florida, Horn 
Providence Island B^hAeas and BmrmkMdim during pericKl Hay 1965 

6 thru SepCe«ber 1963. 29 1ikye« Mere concHtcted including the 
unoMnn^^ tethered drop to 7500 fe«rt« Hanned divee eere con- 
ducted to 6O00 feet, Many m^nor Cand several eajor) probleom 
.were corrected dialing thi'» period. 

6. September 1965 - return to Moods Hole ^omrd LULU kmder toM) 
for overhaul - * 

7. Early 1966 Air Force B--32» co^lic^^d over Spain losing a 
H-boeb in^he fie^itwrmmfMi off Cartegene sjpain* ALVIN was 
called. Late Jamiary 1966 ALVIN with her si^port vans were 
loaded into Air ^orce cargo aircraft and flown to Rot^ Spain. 

8.. During* nej«t three eonths ALVIN searched the^ ocean floor off 
of C«M^fagc*fia for the lost H-boab operating from a Navy LSD. 
Boeb was located fpr the first time on March 15 1966 but subr 
«equently lost when atte«pting to at tach lift lines. Boeb 
slid do«e)-slOpe to deeper water - se^ch contimM>df 

9. Bomb was relocated on April 2 1966 by ALVIN. and finally re-- 
covered on April 7 1966. ALVIN returried to Noods Hole, in 
the LSD. for overhaul <^ . 

10. August 1966 -transit to Berauda €* Argus Island for inspection 
worl' on the ArtMis Range for the U.S. Navy - 9 di ves^ 

.11. Transit to Bahaaas* Tongue of the Ocean« late August to wo^l« 
for the Navy on the AUTEC range and for NAVDCEAf«) 29 dives. 

12. Return to Moods Ktole Ckitcrfjer 1966 for overhaul of ALVIN and 

Lia^U. / 
Return to the BahMA^ in May 1967 for addi tioHal "wor^ in 
TOTO for NAVOCEAfiO c*nd subsequent transit north with geology 
3nd titoloqy dives on the Blal^e Plateau and off of Cape 
/ Charle-i- Diirtnq oive #20r on July 6 1967. ^VIN was attaci>ed 
by *i ^worcH^Mi on the bottoa at about 2000 feet. The f|«h 
bef.ame trapped in ALVIN* s si m and was iirought back to the ( 
siir^^c«» ihtt^ct. Arrived litoods Hole late /^gust 1967. 

14. Affer brie^ up^ee^ pericKl. ALVIN/LULU returned to sea fqr a 
lunq serie'H of dfves south of New England in the Canyons' and 
9l€H%(4 the cc^nt mental slope for geolc^^ilb biology* th^eal 
studies and ^Ound^ eeasureeents. On div« 9209^ in the 
Hydroormpfiffr ' ^ Canyon area, a Navy F6F*^rcraft was fottftd,* 
phot r^r 4ph«»fi and surveyed. It was later identified as being 
1 os.t overboard froa> a corner in 1944 (pilot was'saved). On 
cjive f^'^C:^ fk>pteaber 24 1967; th^ mechj^ical arm was* lost 
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during « rough rKovsry, TfHB mrm Ma« subMiiuenty found 
. And recovered on divo 925^, Octobor iSth, reconditioned' and 
roi.nst«l led* l)M«ge mas MtntdK»l. 

15. tMt div» t967'an 24 Octatamr for USN/USL for ALVIN sound 
AM«iurMipnt«. CoMonced ovorh«ul * 

16. April 1968 to Provincetoivn NA for po«t-av9rh4Hil check-outs 
and VIP indoctrination ^d orientation. Four . ackfi tional 
divM itare wade in and around ProvinccitDim harbor to obwrve 

* nuh aarged mhalM. 

17. I^ertif ication of oi4MMH-ait»l# m%d pi'lota in Jwm 1968 
foUcHNsd by short serias of biology and geology dives south 
of riarth^'s Vineyard dh the continantal slope. 

18. August 1968 transit to the Axorthi inefde il^ 8PI£0AL GROVE 
- Navy LOT. ^ 

19. August 9 thru Septeeber 3 1968 12 dives for UBH/VSL survey- 
ing tops of sea aKiunts f pr |tew Mayy rarme. 

20. Return to Hoods Hble^eid-^Sapteeber for short series to 
evaluate navigation systee for NAVOOEANO followsd by another 
short biology serie« south of flMrtha's Vineyard. 

21. I^jrlng launch for dive #306 on 16 October 1968 ALVIN' s cradls 
support cables failed and ALVIN slid into the Mter and sank 
to the hot toe in 1535 eetvrs of water . Only casualties were 
bruises and a sprained ankle on the p&lot. ALVIN staged on 
the bot toe aleost a full year until ehe was sUfrcessf ul 1 y 
racovered by the DSV ALUMINAUT and R/V HIZAR on l^tor day 
1969. ' 

22. After a year-and-a-half ovarhaul M.VIN made her first post-* 
loss dive, •309« on Nay 17 1971 » foil oeed by a series of 14 
dives in li|>od« Hole Harbc»r and off of Proyirvcetown to check 
and test the rsbdilt si^eersible^' Soae VIP dives ware also 
eade during this series for NDAA, QNR« NAV9t4IP8 and SUftDEV- 

23. Hid June J 97 1 m biology series Was c-oCMoenced fairing which a 
parmanent bottoe station was established on the continental 
slope south of Martha's Vineyard. The station has been 
regularily re^visited at least once »mch yei^ since« 

24. .Jul y 1971 long f»erie« of dives in the Gulf of Maine f 

geology and physical ocean<Kiraphy fol lowed by return to the 
Woods Hole area for biology on the newly establ ished bptto« 
station. Dr« Ruth Turner was f^\HH*» first feeale ^iantist 
on. dive ^345 on August 13 |97t. 

25. Second serie^ in the Gulf of Name e4^ly Septeeb^ for ART^A 
and QNR geology navigation. - 

26. Late Septeeber transii to Florida for a eeries of 
geology dives in the Straits of Florida for NOAA and CM?. 
On dive ^364 ALVIN was attaci^ed ant$ hit by a large blue 
ear 1 i n while on the botloe off of Grand BahMa Island. 
The fish did soaie daeaqe to fhe undar water lights 4ind sail 

"27. Raturn to the Tongue of the Ocean m earl y Npveeber 1971 to* 
wor for ARFA And the AUTEC range. This series continued 
until 9 [^en^cpr »^en transit back to Wmxls Hole was made. 

20. Overhaul until early Hay 1972 followed by two dives for trie 
amJ fi^t and 10 dive& testing n;ew rock drill in deep ivater. 

29. f<ioln<]y nri t hf» bottc^ <»tatton early June 1972- 
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ZO, Kidson Canyon gvoloQy $t biology MriM late June 1972 for- 
NOAA follcMtod by return to tho Gulf of Hminm trt July. This 
s«rie« M«s for geology jmd to .tcMsit the new Al^VIN navigation 
systM recently perfected. ^AL^^tN'e northern-eost dive 
•428 on 23 July at 43'42N. . 

•|. Reti^n to Woods Mole late July for a fthort upkeep period* 
-32. Bottoe station for biology eid-August to <toploy ne*# - 

experieents and recover ftoee placed previouely follb««ed by 
ah additional dive series in the Gulf of Maine for further 
testing of the net* navigation systee. 

33. SeptMber 8r Octol^ 1972 - geo|dgy in Ahe H^son Canyon and 
biology at the pereanent bottoe^ station^ continental shelf 
and slope. 

34. October 1972 - navigation experinents ifith the new AUiAV 
syetee.and teets Mith the rock drills 

tJS, Spring 1973. A n^m ±ltaniue prmumarm hull Mtd^v^^iable 

ballast syetee Mere installed in ALVIM. Hutl mmm furnished 
by the Mavy and the ballast system built by P^RUK: 
Annapolis. 

3A. ALVIN eade 5 sieulated dives to 12^000 feet In tH«^ HaftUC 
test tank thVee. uneanned and tMO Mith tN^ee persons 
sbosrd. The final 12«0O0 foot dive in the tank officially 
certified ALVfN as a 12.000 foot sci^Msersible. 

37. Balance of 1973 - tests 1*1 th turn pr^sur^ huU system, 
rock drill «r rock h Mnwurr test^, training and m^ientation • 
dives. * . 

38. E^ly 1974 work for AUTEC in the TOTp rahges. Biology and 
and the establieheent of ne^ deep Ba^aeian bottoe stations. 

39. February trw-a Nay 1974 tr«ining-c|4^ for TAWIUS sciet^fists 
including TOOO and 10,000 foot t*«%t dives, 

40. Sueeer 1974 - FAMOUS dives on the m (T Atl ant i c Ridge and 
WUSC wdri on the Azores Range. 

41. August 1974 - dives on seven north Atlantic s^MKMmts en- ' 
route back to Woods Itole. 

42. Fall 1974 - l^«3AA dives on bottoe station ^ continental 
, slope south of Qape Cod. 7 

4Z. October 1974 thru MM-ch 1975 - extens^ive overhaul.. 

44, ^ril Sr nay 1975 Aany biology dives tKrou^out the B^^aeas. 
geology around Qramd Baha«^ Island 4^d Mork for NL^ AUm:. 

45. Blake plateau biology dives enroute back to Woods Hole. 

46. June thru Septveber 1975 - slc^ ^d shelf biology and 
geology, NOAA radioactive tvaste duep si^vey. and consider- 
able biology at the permanent bottoe station. Establish- 
ment of a new de^ 12,000 fc«?t station south /of Cape Cod-^ 

47, October thru bocefl^er 1976 - upkeep for the subeersible. 
January f'etra^y 1976 - check-cmt. training and certifica* 
tion dives out of Guantanaeb Bay Ct^a and HSSf geyjlogy in 
the Cayman Trough south of the Cay^iAn Isl amis; ALVIH cert- 
ificaticm for 4000 impteT man dive depths * > 
t^Arch April 1976 - inspection, search survey mtr^ for 
NAVFAC. NADC and TRACOR in tfjm St. CroiK.are^. 6eology 
alwiq the continental earqih «^ outer" B^^aeas. Inspection 
and salvage wor^ for ^ftJSC. YtMiC h m\JBXMX in the TOTO area. 

00. Return fo Woods ^l^ ior short •i^keep period. 

51, Bioloov/on the continental shelf, slope and the' canyons 
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south of C^e Cod ciurinq Jun9 and July 
52. During Au^«t 1976* the reto «ctiv« Mate (RADUASTE) «it» 

off of ^9rs»y Ma« aqain «orv9yed and ins09ct^ and 

Mveral Maste 6rKjm% recovered. 
5>. Ret^rn to Woods Hol^ for short overhaul. 

54, Transit south DecMher 1976 for inspection ami survey •#ori 
for NUSC MUTEC and trioloyy throc^Kiut the Bj^aMs. 

35. Transit to PanaoMi and Canal passj^e <for the firsts time) 9^ 
geology i-ork in the Galj^agos Rift Fettruary 8c Ptarch 1977. 
During the (ialapa^os dives Cand the East Picif ic Rise dives 
Nhich Mill folloM> w>e of th^ Mjor discoveries i^s an 
.abundance of i«ar« inater apieal life on 4md in the ieeediate 
proxieity of the Mare Mter vents* Since no light can pen- 
etrate through the iM»ep i^aters. the scientists concluded 
the anieal cheeistry is iyased on '*che«»osynt hesi s«* . 

56. Return thru the C^al for seccmd series in the CayMn Trough 
(continuation of geology investigation^^) . Dieting thi.s series 

' the Nicaragua ear th gua*ce oc cured and eas plainly felt by / 
^VIN Mhile stjbeerged. April 1977. J ^ 

57, Return to the D«^Mas and TOTO late April 1977 for gralpgy tr 
biology. Return to Woods Hole l^te ffay. 

Se, June throuqh Sept eaber 1977 - ext^sive biology at the bottCMi 
stations* slope, shelf and canyons . south of Hen Eilgl and. 

59- October 1977 tf^oi^^ April 1978 - Mjor overhaul for ALVIN 
and LULU. ti taniue'frme Ms installed in ALVIN. * 

60- Hay P early Juny 197B recertif ication and geological mork 
alonq^ the U. Jtfjemkt ^>ast. Bailee of June continuation of 
of the radioSctrve Majl^e investigations at the deep sit6 off 
of Net* Jersey includir^ mm^tm drue recovery. * - 

61. July^& Augilst 1978 7 second trip to the ei^-Atlantic ridge 
for a continuation of ••Plate Tectonic geology on the plate 
spreading centers. 

62. September 1978 biblgoy off the England coast, 

63. Ih early October ALVIN Si LULU returned to the Bahamas and 
conducted aany biology Sc geology di Ves throughoutS^the area. 

64. Early January 1979 transit to P^mmBk follOMd by three 
biology and geology cruises to the Balapagos. 

65. April, % Hay 1979.- first geoLogy tr>p to the East Pacific 
Ri seyav ~1 degrees north off of ^the Mexican Mest coast 
during Mhich many hot Mater vents i^^^ deq. C) i«ere 
discovered. , 

66. June through September 1979 - many biology, geology, i^ysical 
oceanography and chemistry cruises around the San Diego — ' 
San Clemente area. " 

67. Remainder of 1979 transi t scxjth along the centl>-al A^^icfl^ 
ciSast with geology, t^ology and chemistry dive Series at 
the Tamayb Fracture ;;one return to the East Pacifric Rise 
at 21 degrees Ni^th# f ol I o«^ by the fifth cruise to* the 

6d)l (>pago«v. 

60. In early January !98f», ALVIN and LLA.U returned to the Bala-* 
pago9 rift for the sixth time primarily fcN^ qeplogy inves- 
tig^it iC3n«%- ALVIN*^ lOOOth dive too* place diir 1 nq this 
crux > 

69. yw^ra^ry \9Qcv^ Canci! tKan*,!! nnd return to Woods Hole ior 
overhaul. 
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70. fUy 1981 - r^crtif icatftan for ALVIW and pilots. 

7t. J(m« part of Suly %9QO rmtum tp tha m<l-Atljv>t ic Ridgtf 

4Mvd ttw Kan« ami OcMfiographar ' • rr«ctul-» Zart«» for im^^ 

taMiv» qeoloqy* R»turn to NbocS* Hole. « 
72i July thraii^ aid-Octotiar^ ^oolo^y and birology on tho bottCM 

«t«tian«« contlmvntal «lc^M» and «holf for N^T and U8B8* 

md-Octobor through tha b^lanco of I9C» transit south diving . 

along'^ha East Coasts P a h a<i ia s» TOtO mnd Btm Croix atms. 

Oaolopy mvS biology for N9F and filidng f or .thir GOC* 
74. Jantiary $e FobruMM^y tWl mtanaivo Mork in tha St. Croix mr^mf 

training fpr IWIl Jao^wi^. mmmrcft & ^acovrv for i#tilC md 

MMTF« afWir^«rirm divM fdr $tHDt and biology/gMlogy for MBT 

and th^Joint Agr acaan t ' CMST, OMR & MOM) . 
75* Ratu^n to Woods^Hola aid*f^abruary for ovorhMl until Jtma 

1981, 

76. JUtly 1981 - aftar ovarhaul and racartif ication, biology and 
oology divM for BLH in tha CMyons south and «a«t of C«^o 
Cod. 

77. Lata ^luly transit to Panaoa* Opnal transit gaologlcal * 
trip to tho Salapagos araa« 

'78. Saptaabar through Papapiiar 1991 biology sarias in tha Fanmm» 
^ Basin, gaochoalcal invest i gabions ^at tha CPR 21 

north and a biology cruisa to thfr hot vant arc*a. • 

79. Ear I y Omnuftry 1982 cruisa ^to tha' Guay«as 8asin and mothmr 
geology' trip to tha hot vant araa at 21 dagraaa north. 

80. Hid-Fobruary 1902 transit north to tha San D^ago araa. 
61 . rWiy short cruises out of San 01 ago during tha rtmmirKimr 

of FmbrtiMry and until awly April for biology mr^ chaaistry 
follOHod by trmsit back ^outh to tha £PR 21 north araa. 

82. Ealahca of April throu^;^ Hay* cruisas but of Hmuic^m ports 
to tha.EI>R hot vonts for biology mu^ chawistry, Maltar 
. Cronkite aado divo #1211 to tha hot vants during this pariod. 
Return to the Panaaa dasin for biol3gy in ^lune 19^. 

84. Late June* through July 1^^« Cmal passage Md long transit 
' to tha Hid Atlantic Ridg^ TA8 ^e« for biology. 

6S. August Sr Sapte«d»ar 1982 transit bactr to iioods ^le followed 
by .cruises to the continental Slope and sttalf south of Cape 
Cod for biology^ geology and corrpaion studies. 

86. fUNnatrvder of 1982 - transit south to the Florida Straits 

• for geology f ol loit ed by biology in the Northi«est and Worth- . 
e^st Prgvidence Chamtels and tjrmnmit to St. Croix. A series * 
of engtnaivring dives for WKDI and finally geological survey ' 
of the slope south of Puerto Rico for the Uni*versi ty of 
Puerto Rico« / 

87. liid Deceeber 1982 - transit back to Hoods Hole for overhaul \J' 
.98- From I he Deceeber am val until Jime 1983 a aajOT' ALVIN over- 
haul tooir place at Moods Hole. During the sa«e tiM, .««OrS( . 

on the'Rasearch Vessel ATL^TIS II contintNNf^ preparing her 
•for har new role as eothar ^ip and tencier for ALVINr These 
e)« tensive modi fi cat ions Mere conducted during ATLANTIS II 's 
regular "mid-life refit**. ALVIN' s eajor* aKidif ications eere 
structural provisions to provicto a sifTgle-point lift. The 
A-II ne^ly installed A-^raee mfll be used to lift ALVIN 
into and out of the Mtater froe the single attachment point. 
89. During late .June 1983 ALVIN rc^ducted trim mtd test dives 



out ot l«ood» Hole and mmm rmcmrtiimii on Jun« 2« to 400O 
«^ers by th^ Mavy. UA.U mm umcI m tmnt^ far tKvw 

i 90^ Jukv and August |983« AL.VIN & UJLU comMrtvfl .mmwr^ml fthart , 
erm^^n out of «oodo Holo for corroalon rnnprnrimflotmp fllain^ 
for J^arwM TV, btoldgy. Sponsor* hot* KAPt., IMJX 

and the Joint A^Meent* 
, 9i. Balance qf|TO3 final preparationa^f pr th» ALVIN/JUVMTIS II 
» ^ergar^ lOHM and all of her auppprt eaul|M»ent M^llea 
Mere eoved 44M»ard AII^ Hodlf Icatione to the wb^gy tbly Mere 



iiw a p l ^eU ami AiwKllatiim and cneLk^^i u» 



92. 
94. 



and other support qmm- coapleted. 
Jhnu^y % e^n^ly^Fet^Mary IW4 final teating 



udlng a nuabar of aiaolated ALVIM launches 
ino a teat, tank* Flnat 1M« preparatlona. 
ton S^C. fNM^ly February, FollOMing harbor 
AHTraee U'l^ludina first actual ALVIIL 
} geolcigy cruise to the Bl alee Plateau I 
M^aVrou^ Mater rift:overies Mere eade at sea 
raee^^v^tili mH4 Mork under otl^ than -ideal' 



95. teo logy /biology 



bottqe cold Mat 
discovery 



9h. 
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98. 



A-II's mm 



support gear 
and recov^ies L 
Tr^ansit to Oiar| 
tests Mith the 
1 aunch . Sc recov 

4 

coMMienced* ' 
proving the A-Fr 
conditions. 

Balance of Fabrcinrv a» i^fMsr.t cruise for ^^iology in the Florida 
Straits off of BahMa Island and soee Mork for NLI9C 



AUTEC in the Tongue of the Ocaap. Transit te Taepa Florida. 



:ruise out of TMpa on the Mast Florida 



Csc^peent in th» Oulf of HsKico during Mhich a series of 



vents Mere found. This Ma^^^^nother eaior 
no vbnts eerp eKpected in this area. 
Trmn9i% t^#^aneJL and Canal passage eid H^^ch' I^W4«. '^'^ 
aiologywjixse ^o the Pmnmmm Basin late r^ch early April 
for WHCrfTUolugists* This Mas a contimi4|tion of Basin 
studies coMienced e^lier. 

Transit nfirth to Acagulco MeKicp to cHange ^scientists 
load gear 'for the nest geology cruise to the FFR hot vents 
aid April. During this cruise AnM^ discovered ^ nsM vent 
lield-to the south of the dive area*. All visited 

the neM vents. . ' * 

Second EPn vent trip ccMM»nced.eid Nay 1984 Mith MHOI 
biologists aboard. Return' to flanzanillo Mexico for the next 
Qroup of hlashington University 4^ IfHOI scientists and prep- 
Ar at ions for the newt cruise to a group of se^^-eoimts in 
the same EPR area. This cruise coemenced on 29 Hay 1984. / 
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Mr. STUO08. Think you. Dr. Cordl. 

Let me apol<«ize to the panel Precision,'! guess, i» more a char- 
acteristic of your profession than of ours.. I was summoned by 
higher powers, but we will make up for it in the questibning. 

Congressman Pritchard, would you like to greet the gentleman 
from Washington? ' 

-Mr. Pritchard. Thank you. 

Mr. Chairman, it is nice to know that somebody frwn our ccMn- 
mittee gets to the Speaker's office. I congratulate you for at least 
being called. I haven\ been calted to the Speaker's office for a lohs 
time. 

Mr. StuDDS. How qiuch is it wtHth to you? [iau^ter.l 

Mr. Pritchard. I wouki like to wekome Dr. i^nth, who has re- 
cently joined the faculty of the University of Washington. He is 
dean of the college of ocean and fisheries sciences and, coming 
from my district, it k a particular plemnire for me to welccnne ycni 
Dr.Tleath. . 

Dr. Hkath. Thank you, Mr. Pritchard. 

Mr. SruDtte. Dr. HeaUt. 

STATEMENT OF DR. G. ROSS HEATH. DEAN, COMJSGE OF OCEAN 
AND FISHERY SCIENCES, UNIVERSITY OF WASHINGTON, SEAT- 
. TLE. WA 

Dr. Heath. Thank you, Mr. C9i8irman. 

In addition to being dean of the college of ocean and fishery sci- 
ences at the University of Washington, whteh is one <^ the two 
oldest and currently is the largest U.a educational pr^igram of its 
kind, I am also the chairman of the board of gov^nora of J<^t 
Oce»nographic Institutions; Inc. which Dr. Baker has just de- 
scribed. Finally, I will shortly take over the diairmanahip of the 
National Academy of Sciences' Board of Oc^ Sd^noce and PoUcy. 
This Board provides, and m able to provide scientific advk» to a 
number of Federal ^picies. 

My personal scientific expertise is in the marine geochemistry of 
deep se% sediments. Som? of my recent research has been con- 
ceded wifh deep mai^^anese nodules and with the iassessment 
of the environmental and scientific fea^ility of subseabed d^Msal 
of high-level radi(^ive w^es. 

I appreciate the opportunity to address the qdestions you have 
raised. It is clear that wfe are entering a new era of marine re- 
search. The availability of oceanographic satellites, which have 
been supported by .NASA. NOAA. and the Navy, will 1^ to our 
first global view of the ocean. Such a view is indispensable if we 
9fe to understand, for example, the physics erf" the ocean and pre- 
dict its influence on climate and on man's carbon dioxide experi- 
ment, jft 

A global view also will give us a pkture of the yield of the oc^- 
iC crop of phytoplankton,. the nucrow^k; irfants that sufmort m<wt 
higher forms of life in the ocean. Such a picture is one of the cru- 
cial inputs to scientifically sound fisheries management. 

In my own area of research, we are b^lnning t(;udecipher the 
way in whfch both the natural and artificial chemicals that enter 
the ocean interact with plants, animals, suspended particles, and 
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the oceanic circulaticni' before they are buried ben^th (he sra 
floor. Such knowledge hoI(te clues to the fate of pollutants, U> the 
reCQmtruction of past climates, and to the ultimate carrying capac- 
ity of the oceans. 

Our ability to meet the challenge of the next decade and beyond 
is open to Question at the moment, however. Dr. Baker h^ p»inted 
to our inaoequate and decaying infrastructure. I support his con- 
clusions. We ha|Ve been living off the capital investn^nts of the 
.1960*s for too long. 

Both mission and research oriented agencies of the Federal Gov- 
ernment draw on the intellectual pool that is found Un our great 
.universities. These ai^ncies must provide the infrastnicture to 
keep the pool from drying up. 

In the pai^, : there has heen a tendency to avoid such (ximmit- 
ments because, for examine, a single ptece a( e^ipment or a specif- 
ic student ff&Uowship m net uniquely; associated wi^ some iMiort- 
term mission need. 9vtch a perspective can only* lead to disaster in 
the long term. Hie afttiquity of our Imildii^ and our research 
equipment, both at sea and ashore, bear witness to the sacriflce of 
long-term vision for short-term* expediency. 

What is the cure? The amplest wmild be the provision of block 
funding fi> oceanqpaphic institutions to rebuild. tn» infrastructures 
described by Dr. Baker and to preimre for the future. Because dca- 
den^ic instuutions have corporate memories and visions* that are 
long, in a political context, such in^itutions can allocate fesources 
to ensure the future health of oceanography in a rational way. The 
two decades after the war, when block fuiuiing provided a founda- 
tion for the oceanographic r^sefinrch establishment that still leods 
the world, (Provide evidence of the soundne^ of such a mode of 
funding. 

Unhappily, < virtually every component of the F«Jeral establish- 
ment noW^acts, or is compelled to act, as though it were able to 
manage long-term scientific planning better than the institutions 
whoseTuture depends on such planning. situation will be diflfi- 
cutt to correct, but support for the infrasUiicture as de^ribed by 
Eh*. Baker and for broad, long-term -research programs, such as 
studies of ocean climate, of chemical and biochemical reactions/iti 
the oceans, of the cc^^I regions where land and sea interac^ of 
th& factors that control the survival of juvenile fish and their 6rey, 
of the mid-ocean hot springs that are forming mineral dep>8its 
today, and of the geolc^c proc^ses that form the edg^sof the 
ocpan basins which contain so much of our petroleum depwits will 
do much to ensure that the potential advances of the rest of the 
century do, in fact, become reality. ^ 

Finally, we must appreciate and take a(lvant|ige of the differ- ^ 
ences between Federal and university oceanographic laboraitories. 
The Federal laboratories have the ability to mount and sustain 
very extensive and long-term observational programs. Such pro- 
grams are difficult to sustain in the university setting, yet are cru- 
cial to studies of climate and fusheries, for example. The proper 
preservation of gocd data in a readily* accessible form: also is a task 
that only an organization like NOAA c^n undertake. ^ 

Academic institutions, on the other, hand, have a continuous 
supply of bright, young intellects in the form cf graduate students 
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and postdkKTtoral re^fchere who interact with expertenced faculty 
to produce most of iht itew idras abgut the ocean* The experimrat^ 
that test th«9e ideas rarely last iiK«re than a de^isde^ form the 
basis for our limg*tenn un^rstanding/care, and exploitati<m <rf the 
oceans. ' 

- The complementary rol^ of Federal and univenuty laboratories 
must be recognized ^nd maintained. If either falls into disarray, we 
cannot have a healthy program of marine f^esrarch in this country. 

Thank you. / 
[Statement of Dr. Heath follows:] 

Statcmbnt or Dk. G. Ross Hbath* Dban, Ccmjlbck or Oc&an and PmnoiY Sc^sncks, 

Colkge of Oceiin and Fbhery ScbiMMs at Ibe Unhreratr ofWa^dMton in Seattle 

- At present. I am also the Qiainiian ot the Board of Gomrmsof Joint (Xmik^ 
graphic Institutiofm, Incoiwrat^, an aaBodatioo of \}& 'liJoe waIot" am^iic 
^nogrdphk iMtHutkm. ftnally* I will simrtly take omr tfie cMi^whip of iSe 
l^ioiuil Academy Sdraces* Btoaid of Ckiean Itimee aiMi V^w\ My admUfic ex* 
fMrtiae » in the mari^ geochteitetry xst deepm sedhimitB. Some of my recent m- 
search has been toficemed with d oop e oo manpmeae nodules, and with an sSaew- 
ment of the eniHftmnmital and sctoitific fe^iUty isS atdxseabed dinml of high* 
level nucirar witftea. 

I apsMneciate the oppcMlunttv to «k|rB^ the «pie8tto» yoa ham raised; qtiestioM 
that have concerned me for Uie pi^ two decactes. It k ckar tl^ we aiw entering a 
new era of marine mmmh. The avaihd>U^ of oosaoographk aaleUites wiD kiri to 
our first global view of the ocean. Such a view is indtepetiaaNe if we are to under- 
fitond. for example, the (rimioB ci the ocean mid pwdHct its brflumce on climate and 
on mat! s c»rbon dioxide "experfanei^'' A gidbal vfew abo will give aa a pktura of 
u^J^ ^ J* PMoi*pkton--the micrciswpic nianta thai support 

most nu^r forms life m the ocean. Sudi a picture is oite of the oik^ inpi^ to 
^ sdentirKsaliy sound fUiertts mauffBflaMt 

In my own am (rfjose^tdi, «^ are beginnii^ to dadjpher the w^ in whidi both 
the natural mid artifidal chemk»la that enter the ocean ^eract with iriaota, ani- 
mals. miMiemfed partK^ and the oe»ui ctmilatkm brfore th^ are burradbeneath 
itw sra floor. Such itnowledge holds clues to the fide ofpollutanta, to the reconstnic* 
tion of past climates, aid to the heariiy capi^ty of the oceans. 

Our ability to meet tl» cball^» isf the i»xt decade and bevmd is <men to ques- 
tion at the moment, however. Dr. Baker has pointed to our ina^uate and decaying 
infrwrtructure, I wptwt Ym cm»rlt»iGa». We have beisi Uvij« off the capit^inve^ 
u^nls of the 196Crs for top tiM«. Both muaoon ami reaearch-mimted agmciee of the 
federai Kovemment draw mi the inteilectaal pod that is found in our grrat univmi- 
ties. Th^ ^(encies mittt provkle the infrastructure tl^ ke^ the pod fran drylw 
up. In the past, time has been a temiency to avmd mich cmnmitnients be^t^ for* 
example, a sii^le piece of equifmiept w a c^pecifK: student frikm^ip s unkioely 
^ asBoctated with some siwrt^erm nMm need. ftuA a perqiMive am <mly Ie«l to 
disaster in the long term. The antiquity of our buikUngs ami our meaich equip- 
ment. Ijpth at sea and ashore, bear witness to the lacmksB of lmuc*term vi^m to 
%, short-term expedi^mcy. 

What m the cure? Thus simplest wo^id be the provMon of bkick fumlimc to oceam>' 
graphic institutions to rebuikl the infrastructures dmribed by Dr, Baker and to 
prepare for the fuAn^. Because acs d em kr iiMitutkms have corporate memoi^ and 
visions that are loi^. in a pditk^ context, mj^h ii^tutkim are able to allocate re- 
sources to ensure the future h^lth of^oce^nagrai^y in a rational way. The two dec- 
ades after the war. when Wock ftinding provided a foundation fw the oceaiKKradik; 
research estabi^ment that now leatfe the worW, provkie evUem» of the soundhiesB 
of sttch a mode funding. Unhamaly, virtually every ^mpoimit of the federal e»- 
tabloJiraent now acts m Uhm^ it were aMe to manfl^ ii»Mr4enn scientifk pten* 
niQ|{ better than the in^itutk>m wlK»e future d^imb m sik£ p^nnit^. This situa- 
tion will be difTicult to correct, Imt su|^iort for the infr^rwtuiv m <kscribed by 
Dr. Baker, and for brrad. Img term research pi^cgrairo. micfa as Mudks of ocean cIf 
mate; of chemical and Inochemiod reactkMis in tl^ oceana, <tf the coa^l regiora 
where land and sea interact, of the /actors that contrd the survival d" juvenile fmh 
and their prey, of the mid-ocean hot sfMings. and d" the geolcgic pn ic c we a tluit form 
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* the edges of the ocean bfrntm wouM do much to emure that the potential fdvances 
the rest ofihe cenCuiy <to. in fact, beame resdity. 

Finally, we tnti^ apfwwiate and take advanti^ the differemw between feder- 
al and univerfcUy cx:^mo«(raphtc talxmtoras. The fedand laboratories have the atnl- 
ity to mount and su^ain very extenatve ami kw^lf-term ohservatkmal progranm 
Such programa are difficult to su^n in a university setting, yet are crwial to ^ud- 
^ of climate and fwlwries* for ex«un|^e. Tte |m>per inreservaibn of epod iteta in a 
* readily accessible form also is a tmk that only an otgani^tion like NOAA can un- 
dertake. Acactemic institutions, on the oliw hami, have a oontinooi^ supfrfy of 
bright young intellects, in the f(Min of graduate sliMlents and opstdoctoral research* 
ers, who interact vifith expertenoed faculty to produce roost^pf the new id^ sbont 
the oceans. The experiments that test^tbese Meas Arely la^ more than a dec^, 
yet form the b^ fpr <nir long4erm underBtandii^|Care, and exf^tation of the. 
oceans. 

The complementary roles of federal and university laboratories mufit be recpg- 
nixed and maintained. If either fall^ into disarray, we cannot have a healthy pro- 
gram of marine res^urh in thm country. 

Mr- Studds. Thank you very much. Dr. H^th. 
Dr.lRoes. 

STATEMENT OF DR. DAVID A. ROSS, DIRECTOR, MARINE POLICY 
AND (K:EAN MANAGEMENT PROGRAM, WOODS HOLE OCEANO- 
GRAPHICINStrrUTION 

Dr. Ross. Thaiik you, Mr, Chairman, I appreciate the opportunity 
to participate in this discussion. The other speakers have focused 
on the many exciting marine scientific programs being pn^Kised 
for the coming years. However, there will be problems in achieving 
these programs, including fUnding, facilities, the training of young 
scientists, et cetera, but specially important, in my opinion, will 
be the new Law of the Sea r^me for n^rii^ scientific research; 

Problems, however, sometimes can'1i)e opportunities. This, I be- 
lieve, can be the case with tlie Law of the Sea.prdblems for marine 
scientific research. ^ ■ • 

I would like to (X)nc»ntrate my comments on this point. My wnt- 
ten testimony details more specific aspects. 

The application of the Law of the Sea Treaty would result in ap- 
proximately 42 percent of the ocean aiming under ccmstal State ju- 
risdiction. This has led many of the world s ccmstal countries, and 
there are ov^r UK) of 'them, to focus increased ^nd new attention on 
their marine and coastal environment, in particular, on their ex- 
clusive economic zones [EE2]« 

However, most developing countri^ have little or no marine sci- 
ence and technology capabilitira with which to undertake the nec- 
essary studies to^capitalize on, even to explore, the potential of 
their hew territories, whereas the United States has perha^ a sur- 
plus of such skills. This enclosure of the ccmstal ocean comes at a 
tink when mcyor studies such as climate, glc^l ocean circulation, 
• and new technological applications such as satellites, that we have 
heard about today, can lead to innovative ocean use. Thase studies 
and others will require access to all EEZ's, on area that, among' 
other things, includes essentially all upwellii^ 2ones, most subduc- 
tion regions, and most real or potential marine resources. 

It should be stressed that EEZ s encompaw that part of the ocean 
which often hm the most variability, receives rmmt erf the erosion 
and wdste products from land, as well as being the most used and 
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abused part of the ocean. To exclude this region fyom active re- 
search would narrow our effof^ivei^ss in ocean science. 

Said anc^her way*' the* success of .UjS. a^d international marine 
research will depend on continued acc^ to foreign waters. Thi» 
will require developing <x)operative prc^ams with scientists or in- 
stitutions in these foreign countri^. 

A simple or single program may not be sufficient to ensure con- 
tinuing acce^ for all U.S. res^r^ ve^Is. Longer, more continu- 
ingrejatiomthips may often be necessary; 

The Law of the Sea scenario hm clearlv created a challenge to 
oceanographers. Controls and regulations for marine science in for- 
eign EEZ & are many and com^ex. Access will require d^ailed, 
sometimes written negotiations, pertnissicm, data e»shange, possi- 
ble training and assistance efforts. But especially required will be 
c\me cooperation with the foreign country in all ph^iM of tt^ re- 
search activity. ; * 

The challenge is in developing and maintaining successful and 
viable foreign programs without sacrificing or wasting excessive 
amounts of time and resources of the .U JS, marine scientific com- 
munity. Meeting this challenge will often requite ^ills and infra* 
structure not presently available tp most manne fiK^ientiste. 

Despite the obvious need "'for increiysied cN)^>erative efforts in 
niarine science withgjbreign ccnintries, th^re exists no central point 
in the United l^tes tn^t an represent the spedtrum VS. 
ntarine activities and interests. I feel that the United Sti^tes and its 
marine scientists, and I include those from government, industry, 
and from academia^ can benefit from the establishment of foreign 
EEZ's as well as otfer ^i^anc^ to tt^se countries; Tbs U.S. 
marine community has <teveloped exteiwive expertise in coastal 
management—NOAA's Coastal Zone ^Managemrat Program— in 
marine resource development— Naticmal Marine F^dieries, Sra 
Grant, industry—and in basic marine sciaice and marine policy 
studies-^academia. r 

The question, then, is are we efficiently and succ^»fully baking 
our skills and resources available for foreign cooperative Opportuni- 
ties? ' 

The premise of my proposal is that we ccmld and should be doing 
better, and to do so would lead to incr^sed scientific research op- 
^portunities and. other benefits to the U^. m9rine (immunity andf 
indirectly, to our Nation. Thia is not to chiticize the several excel- 
lent cooperative programs in existence* but, rather, to suggest tl^t 
there are many more opportunities and Uiey are being missed. 

The basic thrust/ then, of my presentotiop, is to suggest the es- 
tablisiunent of an Ofllce for International Marine Science Coojpera- 
tion Jrifat would be a focal point for foreign ointacts iMeking to de- 
velop cooperative pn^rams with the U*S. marine sdentific commu- 
nity and vice vel^. The office would assist, whei^ appropriatie, in 
the developmeht o( siich prc^rains by involving appropriate U.S. 
individuals and organia»ti<Mis« ^ . 

Some specific tasks of such an office could include, first, to serve 
as the contact point in the United States for foreign scientists' or 
organizations interested in developing such brc^rams; secmd, to 
search for opportunities within tm United ^ates and in fbreign 
countries and to distribute this information to U.S. participants— 



this aspect in itaelf would perhaps pay for the office, lliirdt to de:^ 
termine interest of specific U.S. marine scjientist^ engineers, ad- 
ministrators, both in government, academia, and industry, in work- 
ing .with foreign countries and to help match such with fcft*eig|i iit- 
terests; fourtti, to maintain an up-to^te collection rules and 
regulations of foreign countries for ^arine scientific research in 
their waters. t 

This latter item could be a very important task, especially if as 
anticipated, countries vary in their interpretation of thel^w of the 
Sea Treaty. I anticipate that a mllection of ( l o eratin g rules may be 
critical in dealing with certain countries/fflPftlBCirials, of course, 
would be made avails^le. to other instituticms. 
% Fifth, to follow up on success of failure fore^ programs and 
develop a tiata base of key contacts, style, et cetera, of marine sci- 
ence activity in specific foreign countri^ 

In conclusion, Mf. Chairman and committee m^bers, it is my 
opinion that th6 ^establishment of an Office of International Marine 
Science Cooperation will make U^. marine scientists jbetter aware 
of the opportunities and benefits of working in foreign waters as 
well as improving such oppp^unities. It would also allow the suc- 
cessful implementation of many of the programs that we have 
heard about today and would help gain acce^ to foreign waters. In 
addition, such an office could lead to tncr^^ed funding o{:^rtuni* 
ties for U.S. marine scientists as welt as commercial opportunities 
for U.S. industries. 

^Finally, such an action by the United States will emphasize the 
willingness of this country tb continue as a leader in international 
marine activities. 

Thank you for the opportunity to present this idea to you. 

(Statement of Dr. Ross follows:] 
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Statkmknt or Db. Davio A. Boas, W0009 ^ous Ockawooraphic Iiwitutioh 

^ Hr. Chmitmma. prater, of th« CMttM. lUtt* la Dr. Itevitf A. Rm«. I 
Mi « Smlor SclM(Ut.la cba G«oU«7 & G^oyiv.ics 0«p«mMC of Hood* 
OcMDograrble Uit«utl.ii. Ac thi« lMetti«io,i I .Im bou CiM pe*Ul«M of 
Dir«:tor, mtiat HKicj « Ocmh Ite i ng wwiic Ctecar 4m4 Ca^rtf^tor, Saa gcaat 
Progra*. I «ft>r«clat« tha opportanlty to (xrticlpata lo cbla paaal 
dlaeoaaloa. Hm odior apMkar« iniil Am* foc«aaa4 oa May of tha ascltiiv 
■ariaa aclaacif te progroM kalag proyoaad for G<»tt« yaara. I irill 
eoaeaaerata oa a ««:iflc n rn mrn Hi mtUn ckat can algaiftcattiy l«9Po^ 0.$. 
ocaaaosra^le caRablliciaa. la Mm ^mf^. win alao eoMit oa OMt foralsa 
raaairch prograM I ha«« baaa l«»i««d «ieh asd Imnt fadaral fmdli« eooM be 
battar coorrfn-tad to improvm U.S. Mriaa t^t^h poaalblWtlaa. 

»a UNMlflc Hff piwi wl atloa ia tba 8.f . MCabllah a« offlca to 
prowta and davalo^ laCeraaciaaal aariaa aclmtlflc cooparacieo. Tha baalc 
piMrtaa.of mf cMMta ia that cba La« of tfaa Saa Traitty. n«ardlMa of 
•Aatbar it la oltWaly ratlfl«4 or aot. rtU brlag appro^ajy 43 par 
of tho ocaaa aadar aariaa aelaMlflc coatrol by «arlo|fa wiona. 0.8. aariM* 
aclaatiata »IU (and alraady aro) axparlaneiag diffiealtiaa ia norking la .«ch 
foraiga aat«r.. If awA <ii£fte«Ui«a eoaciaoa aiid ara not aMlioraead. ttent 
•ill ba problaaa ia i^laMstiag «w«v of tha y«o abeat 

tod^. 
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I MiWlc tet tM U» of .tk» Ste TBwty thm tfKcUntlM of • 0.8. 
Jbcclwilv* EcoQMlc ZcNMi 9ff«r eNi b«giMilQ§ of mn exeiting wr ere 
Qcmm^gTB^. To'c«piC«Iis« f«ily oo this di^rtmiltx vill rvq^iifv cte 
eollfictiiM af forte of govcroBontt' iadoocry aod i^ado^ia. Tlio WMfiCf for 
onetr a eolUboracioa iimU for oaffood cIm aodooe fvutfo ooodo d to laicUco as 
Offieo for ltt(oniotioaol Horiao ScIoqm Coopomcloo, 

Thm pMmt fo« fMtm hmfm •oM toMidorablo ebootoo im bov Uio ocma to 
iFiooed by forolgfi eooacrioo mad cbio, is mmf mU lofXtMP^ wdb of dM 

fucuro ocylo oad diroccloe of 0.8. aariao sclootific trnmrnrntch f<ppAilj|o <^ 
wtora. 1W c«o ^ocipal factors ballad tboM ^Migoo bavo bo^ tha taw of 



^ tba Sao {IM} Traaty and advaacaa la aariiM aeiaaea aad taebaology, aaialy by 
^0*8. aciaatiati aad aqglaaara. In tba caaa of tba latter, cbo iocraaaad 
tmowladga and potential for ocaan itaa, aa^Ioi)tatloii aad ■odificatioo could 
maale ia iMay acoaoaic baaaf ita for a coaotal coaatry. tbia oca«i "pvoslaa" 
baa baaa a^ocially attracti«a to devaloplng coaatal eoimtriaa abo aaa ^jor 
acoaimic poteatiai in tbair aaa ftrioa tarrtttMriaa. I^^^^atlott ^ tba LOS 
Traaty can raaalt in a^Nratiaataly 42 paineast of tba ocaa» ewlog ctater 
coaatal atat;a Jariadictioa. Tba eoabiaatioa af tbaaa tao factors baa lad aaay 
of tba Morld*s coaatal eoimtriaa to focas iacraaaad or aav attaatloa on tbair 
aarlaa aad coaatal aaviroaBaitt. Kosavar, It ia alao a^paraac tbat aaat 
davalf^lng eoostriaa bava littla or ao aarlaa aeiaoca aad tacbaolo^* 
capabilities vltb iMcb to itodartaka tba. aacasaary stadias to ci^italisa oa or 
avai^ to aiplofa tba pocaatial of tbair aaa tarritorias, abaraaa tba 0.3. baa 
.parbapa a oorp^sa of aae^ iriaUa« to addrasa tbis lsSaa, tba Sisa l^aat 




^•Jmlop Joist iprojMtt with foiwlAtt comtriM to assist tlM la thoir nsoott!* 
4ovolopwttt. Sobi^qoesc Iki^ot cuts hov^ oUaiutod fttadi^ for tHu 
ImiovociTO #0^ mcb iwodod Effort. • 

Tte dUkul^ of tbo ^obXoM oatf op^ortoaitioo for oom cooatol foroiga 
eowtrlos cos hm Immoo. OiMi4«r. fwr om^X*. Poiti^ol nl^efa wtth XtM 
MX /liicltidlqi COM for its offsbora Islonio) !• aov oboot ooa p«rt land and 
olaatooa pacta Mtar; otiNu^ iomriaa Imtm ovu aor» lapcaaai^ ratios. 

Coot^i by eoaacAl atacA o^r tteir BBta (iMl«dli« jiinadietlao o««r 
•arlM aclaaca) la a CMilty rvgasdlaaa of aHacbar cHa WS Ttrntf la ^ 
o^tttaXly adopCod or aot» alfica momt coyBcrloa liavo alrMy eatabllabod SSXm 
aad bava or aro e««ai4ari«Kg lagialacioa tk^t coiwa mmA/ov eoatrola mt oeofto 
oaaa la tbia «om. 'ifeia awOoaaxa of tba €MMtml oean enaaa at a tlM wkaci 
thm 0.8. aariaa aelattea c n aBii nl ty faeaa a docffaaaa In tM m^bar of 
ocain^lag ablpa aUM« vitb o€iiar..M^C cMitral^a. sUvvttr* It la olap a 
tlM wbaa Mlor atadlaa^ a«ch aa la alr*««a lataractlooa (l.a.. ellMto aad 
global ocatt elrcttUtiaa) aad mm e«ebaoli«ieal a^lloitioBa mmA mm 
a«tailitaa. <Mld iMd to laaovatii^ oeaaa im. IboM atodioa and ot^a vlll 
roqolro accoaa to all BKla. aa armi tbat« vmg otbar tbi^a. loclodaa 
oaaaatlally all opaiailai soaaa* OMt aobtetioa ntlooa, aoat roal or * 
potaotlal m^rlBm t^fommm aad, of eoorso. all eektlaaotal aarglns* It aboold ' 
bo atroaaed tbat BBXa aacc^^aaa tbat part of rba oeoao vhicA oftoa baa tl^ 
»o»t variability • racalioa Hoat of tha oroaioo aod wasta prodoeta froa laad» 
aa wall aa balm tba Mat aaad abMod part of cbo ocmo. to anslodo tbla 
rogloo frav aetlvo raaoareb ovmld narrow oar of faei;i«Maa in ocaim aclaoca 
atodlaa. 



ia oACtm «iid jCMMOC iuUf ladarstood bf rsMftrcli la Jtisc oos psrt of clwi 
ocooB. for o^ 0*S. acUmtimt eo pcofooo aad eoodiiec offlelMC Md of foetiiw 
ocudioo in • fov«iSR BBS vill rofoiro cooper«tlo«^cli tKimnti^m 9mi ' 
ociovUtic ivotUotiottO tt9m ttm fovtiipi ootiov* l^ o y f&bwti^ wilt hmwm 
CO bo ocrtaeettrod oo oo co* tmXp co dof io# cte problMO, doi^lo^ oad iflplonimt 
cbo Mthodo of oboorvocion^ oyrboogo iilfomotiott, md pobllob dio rtotilcf* 
Sivpiy Mid* ihB ooc^Mw ^P*Sj^ tttMntttlo^iU! yriiw roo—ycb wlXl dop^ ott 
cotttipyod ocoooo to fofoiio wototo^ md tflto olU <f^oiro jtevmlopi^ . 
cooporotiiro pro^im #ltfa ^oci^atUti^or ii^imioq* io thoowt forolfa 
cowityteo* A oiaplo or oilnglo pC0^wm mmy aoc. bo ooffie&oQC co OMire 
eoQCimilog Aceeoo for «li'0.S. moooxcb im«ol«* LooK^'t wni eoociottlug' 
rolotiofiobipo dM^r ofcoft bo oocoooocy* ^ 

Tliit oeoaorio boo croocod m cbolloogo for ocoMogTi^boro. Gooscplo oad.^ 
cogoXoCiofio for ■orlno ocioftco is fovoico sro wny Md co op lbx (ooo 
occocKod popor bf Booo aad Kbmm* X9$Z for dotoilo), Tboy ro^vt docoilod 
nototioclooo, potBiooioa» ddco o«ciio%o, poooiblo traioii^ ^ oMloconeo 
of forts, *but oopociolljr ro^oltod io elooo eooporoci^ iricb cbo fortlgn comity 
ia oil i^ooo of |Cbo rooMreb accivity* tbo ebolloqg» it is dovoloping ood 
flMioc^iaiilg sttCcooofoX ood ^oblo fovoign progroM oicbout ooctif icing 
oxcoooi^o saotioto of ciM and r^^tttoa of cbo 9*S. ttortao aei^ieific 
coasmoity. Mooting thl» eball^go vill oftoa roquira okllla ^ 
iafraocmccuro m>c prsooncly availablo co aoat Mtriao acioaclaco. 

Dospice tbe obvioaa ooed For iacrooaod cocparat^vo offorto ia aarioo 
aciaaca «ricb foreign coaacrioa; cbara exiaca no eoacral point in tbe O.S* tec 
can rapreaeac tbe apactnts of 0,8* mrioa activitiaa and intareata. Saioral 
goverawntal ogaoclas tiava intematiimal aarioa affaira offi^oa (IKIiA. VSf , 
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Mnd tbm 8t4it« Qtfwnaest, for mum^m) Mmr»I ioscitiitlofis aalntaia , 

Iteitod, ond ttMM off less primrlly mtvo (sad c<>rrootIy so) cb« 
oKB«iiisji|:icNis tlMT rsprsMoc* At tlMi ssm tlM» ctarolieiisrally U « llaitarf . 
mm mt mamm m hoCMui «««iel«s, ocsraiMtlote mad iosciCtitioM of ^ fonlta ' 
progrsas sogaged ia ^ otboro. ^ A eoootsl comtry lookl^ for^o coopor»tli»« 
O.S. progrsa wittUa chia array of oKgaalaatlo^ «ay flad a bavildarl^ 
Isbyrlntli. Froa tAa vtovj^lot of thm 0.8. sarloa sclaoclf Ic cOMMaity, a 
<o|elgii by ooa 0,$. o^anicacio^ say aoc almya load co traaflca 

aiaaatera imtich aa coaciaoad accaaa or kaoirladiga of boir co aork vicb cbac 
cmmcry). 

Ac Woods HoU Wi havft bad i^airiaa f roa aony eo^rlaa saakii^ aasiscaaca 
io Miac la gaaaraUy callad aariaa i^lley, tl|ay bava tiiJiaca ^aeatioaa 
eoncaralag coaacal aaoa aaa, l.a.» davalofaaac aad eoaaarvatioii of aariae 
vaaooRoa (fiabt alaaraXa» coariaa» sice J. Va hava alcaady^ daiwla^ apaelfic 
prograaa i#icb Coloabla aad Baaador aad bava afTforca paailat* vtcb Joidaa aad 
Braail. Ibaaa four projacca axa ifolca aodaac aad ara i^aei^ily f aadad by 
prlTata foaadacloaa . Vltb Joidaa «a ara aJ^lorlog a co^9ti«a raaaarcb 
progrsb coacaraiag c6a Cmlt of Aqaba and ica iaecaaa^ Ma. tflcb 8raaii*a 
lacat^ialscsrlsl Ceaaiaaloa for Marina ReaoUKcaa aa ^ra daval<H>iQB • aariaa 
raaoisrcaa craiai^g progm. Vith Gbio^ia «ii aaalya^ Mtraral of tbac 
coaacry'a iiaaa of ica aariaa aaviroepaat aad aada siq^stloas for f«tar« 
acciTitias* Vlcb Seaador tra ara aaalaclQg la ^vsl^l^g a miniflsamit ptsn lor 
Clio fiaXapagoa'XslMU» iaclodiag coaaidaracloa of a aariaa parb. Alcboagb 
cbsaa progr«aa hava baaa aaceasafal ia cbalr objaaciipas, co^idarably apra 
could rasult, oot jvst for Vooda Sola bac for tba encl^ 0,8* ocaaiMgraplilc 
coaatialcy. More oa chla polac viii foiiov. 
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*«4 mcm^mlm) cm kMf ic £ra tiM — riftltitMnt of f aivlga BSto 1m mil 

^v«lof«4 mfpmttiMm la MMt«i —iMgiimc (MM*« GmmmX Xow 

W ling —at Progir«a« for MMapUi), la racoaica Amwmlopmnlt (M»cioaal 

Utrioa^FMiarfas Sarvica, 8«a CStmc and &atecvy) aad la baalc .aiHaa aeUaea ^ 
mnd aariaa policy scadiaa <<cad<al>t la gwairal)* Tha qaiwciaa €tmm U» ara 
va aff ieiaatly mad iMceaaafallx aaiaai oar i^lla aad laaaafcaa availabia for 
fortlgn coaparatiat oppartmiclaaT IIm praalaa of my propmwl lo chac «a 
coyld aad aliooUl ba doioi baccar, ood ca do oo aoald laad co laqraMd 
aciaacific raaaaccli opportaaicl^ aad otbar banallco co cba O.S. flwrloo 
coaaunity aad^ ladiractly, .60 oar oacloa, Iblo Is aoc co criciclaa ttm % 
aavarai axcallaac^coaparaciat foval^ proi^aaa la Mlataaca. bat ratkst ca 
•«Maoc tbac cbara ora aaoy aora oppoctaaitlao mmd .0oy ara bal^ aiaaad. 

FnoposAL # ' * ;* 

Tha baaie tbruot of ay preoaetatioa la co dag^oc t6a ^ tabiialMoat/of aa 
Of flea for lacarnation^l Mirlaa 8eim:4gfh>aparatioa Cbat vill ^ a foc^tl ^jnt 
far foralga eaacaccs aaoki^g Co daaalap eaaparaclva prasriM altli tba U.S. 
aarloa •eiaacific eoanaaicy (a^ rlcd vtfoa). Tba Mflca aiHtld aaalot (abara 
approprlace) la cho davalo^Mmc of oacii progrmo by lavolTiog a^ro^oca Q^S* 
lodlvl^iuaXs aad aifaaiiatloas. Mli^ab|actlvao of aacb aa bffico aoald ba 

«a foiloaa; 

- To laprova opporttmicioo aad afficloaelM for cbooa la tba U»8. aariaa 
coomtalcy viahii^ co aarb aixb foralga cotmcri%o (aad la fdrolga 
tiatarft) . > 
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*" Uifvova for fonl^ eo«Mcritt« lasciCttClMt eo wmttnm 

- To eoiUct dicvUco lafoMKiM (9 tHo O.S. Mria* •eiwttlfic 
ciwiiiiUy cMc«roi^g ofiporttmielM, MeWisM Md f«^ii« omtnsea for 
foroifB pr^rsM. . 

- To idootify eoiMtrloo or oqnui lor^gCte 0.8. Mriao niinu^ vicli 
MnieoUr rtoUom or y»^ r « wiu d> mid ddvlao oo Mthtnlo^i for 
dooimg with 9m»rptohlmm (la portioolor, froM oelmitino »Im» lim had 
aiparioaea io aacb ootttriao). 

- To idaoeify li;s* oeiMiiato iaraiaatad ia aorkii^ is apaeifle fjMdo la^ 
•pacific fofalca eoaacrlaa, 

- To aaolot ia tlia dawXopMmt. of MiicidlaeipUaaiy (rad parto^ 
aaUlaacioacl) tacM* - - ^ 

Ba'fbro dlac9MMiag tbaaa ob|aeti««a mm ftdly, cao pc»itta ahoald ha ^ 
addraaaad. CU la oacte a aaamiaa aaidadt .<2) If ^\ alwra oboald ic ba" 
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Ia Sacli a Haafcaaiw 

Ttia iaearast of othar tfaottrlM ia otadyiiqit ai^laacliV aad axploiti^. 
thalr caaatal wad affatera pataatiala U afeviotta ta tU<wa iadivldaala lanolvM 
»itli lotaraatiMal aetlviciaa. raeaat iaaiM Pdllcy Ca«dlCtao (JtatlMil 
AcadMy of Sciaaca; l^^rta 1901; OTC, 19t2) ha^ daacrlbad Chi* 

iataraae. O.S. parlaa ocimtiata hmvm abow coociaaad Incaraac ia aarkiag la 
foraiga wstaro rasaidlaos of LD8 pctMaas (teoa at al. 1M3). Ia addition, 
ciMra aarao fco ba a claar, ymt «idoc«micad» laeraaaa ia vloica of foralga 
ocioaeiocs^ond officials to D.S. aoriaa iaaCitacieao, ia aaay iMtMcao, eo 
aicpiora aocfaooiimi^for eo^ratioa. 
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.nm IMI CK mt^f (cMteecad by its Mkris« tM»ie*l Mmmimtmicm Qroiap) 
l««l»4 «c ••Wna ayMifie ^imf iBelviUs m ••mMMC of 0*8* aMUcim to 

its MrlM •Mi«t4i«e« i0«U,M.«tll A« tbttC of cIm ^Ni^Upl^s ep^Cfy. 
TIM tftttdy «i«o yvvviM raeoMMidaCiafM m poUclM md ■ ■ i:h ii i iw w for £atm 
0«8. ^rograM of mmriam CMhttlcAi AMlsC4mc« , ud cooR#mioft« A m^tfhop tml4 

rapm«BCi««« Croa 4«v«Iopl^ eowcri««, l^«rMtloMl IwrtiC^ioos, or do«or 
covtatrioo othor eboa cIm 0*8* A l»y r^owJUcioo of tlM MOClm ««• cImc on 
oflieo km MtablloM a e^tral poia( of |miC^c for 0.8. or focolga 
iBVootltotoro oookii^ iftf&tMCloa m 0*8. o^pport for aoriar^Ucod 
^J«eco. It MO aUo iiuwiiidud ttmt oeoMUoto ood oocIaX oeiosrioco 
lovoivMd la plflsaii^, mmnt^um^nt ood ovoXoocloo of Mrlao-ftelocod projec^ to 
Mo«r« Mte^to coMldoratloo of tbo soelopolitleal o»d oeoMic rrmooork of 
lb* boot cotttttzy. 

Ooo aBcboiilM ti|ftt lm9 booo portiolly ottocooofol for 8.$* octoitttftc 
mvol^MOt vltb for«iso cowitrioo boo boott tbo Iotoi«ovociiwutttl ^ 
Ocoooi^ropblc CbflAl^loa (lOC^ Md tbo ItorlTO EHvioKra of 0n8a> (i«o «tto«bod 
pmpmx by &»oo «iid Oboioy^ 1^3 mi Incorootioooi oHirloo msIooco oigosiMtiosio 
ood tbolr roi^ Id Coroiga ^ogroao). Hooovar, scmm foton'*0*S* o^rtmitloo 
My bo vodittod or olinlootod doo to 0.8. vitbdroMil fron^ imsM). Aaotbor 
coctmiqtto for do^lofoot of forolgn Mrloo oclootific projocto boo bobo tbo 
pmvloooiy aontiooo^ 8oo *Gifoot totoraotl^X Ftogm. imio progroa eorrootly 
hmm oo spociric budfot, oltbo^ « fo# mil of fort o coot louo witb 

prlvoto fofidfi. Prints fo«>adoUoao muck mm tbo Will loo 8. Qoaaor rcmodotioa, 
ebo Tinkor Fooadatlim ood otboro. bovo f«idod cooporotlvo foroiga pn^oat (ot 
cbo iteivorolty of Mlmi» Scrlppo lostitocloo <jf OeoMogrop^f, Uoivoroity of 
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nglottfl AOd certaio 0.8. iastitucloa*. It vboold b« «ppr«cUce4 thmt foviga 
progTAM CM er«at« i»pportttaieiM for mm rMMii)Bli rMc oot b« poMibU 

I diMttMd tb« of M Of£ie« for tutttraAtiOMl Msrln* 9cim!« 
' GooiMrACioQ St MimrAl foroM laeXiidmK OCSAVS >83, tli« tatoraMioMl Oe«M . 
Sci«fic« I^liey Oroiip. of th9 liscimiol ^^tiUt^ Bowrd on Ocooo Sciooco aad Folicy 
(lOSr), tbe Oniviorsitr^tlOMl OcMao^opbic UI»orocefy SyotM (W<U>» tftd 
tho K«tioo>l ^rtmxf CoMiccoo for Ocomm oaI Aiot^^xm (MOOA). Tbo 
tSiiorol rsi^poiM to tHo craco^c i« foimroblo tmoiS &• ^Qoldorii^ it 
fartlior. Kxpectodljr. fcowswr, tbero 1« « eoaeoni nbout faadii^ <o projocted 
btMigot of losses teiif o allXtod dollort ^r foor), Sioeo CMa bffico wmld 
teooflc oil cfiapootBto of «oria« ocidoeo oetivitioo/porte^ eb9 
ioitiotvo olioaid eoM fro« thim OsMi^t^. 

tfbqro gtooid the lato roocicooi Horiao gciooco Cooooroc^og Offieo bo locotodT 
Tlioro oro tovoroi obvious locations for Mcb on Offieo, ioclodi^ vitbin 
cho fodorol fovordOMt (Stoto Do^rtarat* Koeiiml Soiooed Pooadotio^ or 
Itecioool Ocoooic ood AnMiophorio AdBioi«cratioof. vlcbia ocodo^e 
coomalcp (a s]>ocific isotituetoo* tbtt Ooivorsitp Katioool Ocooao«rop|iie 
Uborotory Sy«t«a (m(ML8] or tbo Jbiat OcofloogTApliic laotitociooo JJOIJ), or 
•ooMfhoro floparote froii oaj of eb«»o ootitioa. aacb as witbia tbo K«f|oaal 
Acadoap of Scioaco. I viaoalioo tbo firot fo« pMTo of ebi« protraa «o oa 

r 

expsriasotal period and eoo pros aad coao for oep of tbe mho^ locotioao* Ac 
aap location, a bop eballoQSO will bo to ^mro tbat tbo aNtfice ia poxcoived 
as (add iadeod is) aa "tooest: broker" viliiog to eoasidor all ii^orosts of tbe 
marine cooBimlcp (scadogUa^ govornooat mnd iodaatrp)* ^o oider to laiiataiB 
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thm taMdMt iKmlliU •pmoutm of eofi^cs* th« MflM ^9^lf »lw«ld 

off ieial i«m^y of cIm 0.8. gowmac o»r vaspmiM* f «t eooiiiMitiqg 
t«««raM««l pr^«M (mt VMid it b« « fwkHmg m^&my). OdoniittfttiMi. 
poller 4lractlo« Aad MV loitUtlws for co^v»tio« vithio t|« 8*8. 
govvroMMit i^ttld nHMia* mm bofoini,^ tte of «99Copri«t« g o f m at nTal 
bodios^ tteo Office for I^orttfttioool ihiritto 8clMeo Osoporatloa al^ %oeoM 
A ■jihwininriinn for mtImi. toetalcAl coopot»tlo« but ohoold lobby for 
i^lf le pt^w^mm or roqvMts. tfao Off ie« «Mt earofwlly diotUiiiio^ 8^8. 
focoisfi policy- tOMl4or»tioiM froi| oci«Mifie eoo«i^r«tibM, If ocioaeo ^o 
0004 to dovoiop fotoiso poi&ey ^loetiv«o» ete policy Mst Ipo kopt ooporoto , 
fro* tbo rotooreb ^toeol. 
9F9CIFIC TAStt \. ^ ' 

First, it sbottid bo offphooifMtf ttet cbo foM of tte Of f ieo is to bolp 
dovllop oov cooporoti^ pcogtmo with fotoign eooocrioo. *Thm Offico is oot 
^ifoo^ to iotorf oto with or •«^l«it ioAivitfooi ^rogr«M or ootivltioo 
vlrMa My port of tbo aorliio eoMooity. Spoeif ie toolio of tlM Offico cooX4 
ioclttdo (a eo^loto^iot oooJUl bo oitobliobod ^ oa Adrisory Govaittoo);, 
(1) 8on^ 00 tbo coatoct poiot io thm for foroiim oci«tti»f or - 
omooHoiioM iotorwtoJ ig doiwil<»igft co oooratiyo wimriim prmmtrnm »itb 
g.8> oiKOiiliotiooo, Tblo oill toqniro lafocmii^ foroigo pvvorawito ond 
ogeocioo 00 to tbo oaiotooeo of tlio Offico, 8*8, ^Mioo, iaotitutio^ 
oq4 uoiwroitioo mmmt oloo bo imiowmmA, nmt of MdUitMco of, oticb 
mn Offico bot olio of ito booof its 4o«l objoctivoo, A good eoMiiilcotiooo 
ootwork auot bo ootabllobMS. 
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f-Wfc for agportwati^* ba^h mitbln tiU 0. $. ^ j, fo^ ^,, 

irtll nqnira • good B.S. ««| fonis. ^««t aM«ork tlwt wwli b« 
d«v«lo9«i «• p«rt of ICM <1), 

^Mlckly .wtUM. to othor. wl. co^or mlt^ in mniKmm; 

« 

«iVto*d^to colUcttOH of naoo ^ H io^. f^«TT 
yowtrio. for -rt- .eio^if |c «,o..reli i,. r j ^r ,»t.r.. tklo^iu 

obtoiMoB doto fro. tte 0.8. tmpmnmmn of Seito, otter at^neloo 
«Ml O.S. .eiontiot.. 1M« c« bocoi. „ ta^ctwl took. ..p^rUWy if. ^ 
CM bo oMicifotod. eoMcriM vary ia tboir iMtiprototioa of tte U» 
rnmty. I aatici|Mto eliot « eolloetioo of "o^rMiag mlo." My bo * 
critieol to dooling »itb eortoiii cmmtrioo. Itetonol will bo Mdo 
oToilablo oo nqoest to 0.8. aeloMlota aad Isotitotiooo. Tblo 
Infon^tloa .ad otbor itoM eoold oloo bo ..do mmlUHm^wU o «oi«Uttor 
(oloetnmic aad /or printad). > 

^°tlo.r ap oa «t^«=w. or f^tl ^a of f orol«i oW«ia «^ d^i«, J^ • 
doc, baao of kpy coatacta. atvla. ate^ o f aarlaa aelitaca activity t/ W 
pacific foral/iByieoMotrlaa. ' , 
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la wf oplaioo tte MUibllsteMt of «n OfflM for iBCerMtlooal Iterioo 
Sclooeo Coopomlon will mmkm 0.8. BarittO ocloatUto bottor oMca of the 
opporc«mi(l6s and baaaflta of working io foroisa^tora aa wall aa ii^rovlog 
•ocb op^rtoaltUa. It will aloo allov ttm ao^aaafal ia^laMOCatlM of 
of tba pto^imm that wa hm^ board aboat COday. Xa a^itloo, a«eb aa Offi^ 
oil I load to iDcroaaod f«i41i^ poaalbiXitiaa lor aarloa M:iantlata and 
eoMaitial oppoitooitUa for 9.S. indwatriaa. WiMlj^ aocb actios by tba 
0.8. wilf attpba^lso tba wUll^aaaa of tba 0.8, to cMtliwo aa "a lead^ la 
iBtaraatlooai aarioa actlvltiaa. : ' 

tbaob yoo for cba opRottuoity to praaaac tbia Idaa to yoo. . 



Ocaao Follcy Cowlctaa, 1981. latamat^ooal Coopatfat lw im Mariaa Tacbool<«y> 
Sdaoca, and Flahariaa; Tba ratara O.S, aoXa la Oa voAogw^> Ptticaadiaga of 
a Itorbabop* Jaooaty" 18-22, 1981 » Serlnpa Xaatltatloo of Qcitaotravby, 
jJlla, CA, Katlooal ilcodmy Fraaa: fteabiegton, DC, 391 pp* 

Ocaaa Policy CoMittao* 1982. Oaltod Stat ^ lotiirMta aod Beoda la the 4 
Cqogdloatlpo of lataroatlooal OcMaao fraBbie^ teaearcb. Katlooal Acad^y" . 
Press; ^aablngcoa, DC, 121 pp. 

!U>aa, D.A., i.C, Udaer aod J.A. Barly, 1982; tba laoact ofUba Law of tba » 
Sea Coafaraaca on O.S. Warlaa Sclaqtiflc Bao iyarcb: 8aoort tm a 
^^ttoat loaoalgQ. V. H.O.I. Tacbalcal Saport 83-15, 36 pp. « 
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nttn. • rc^M cdtod fimirty nm." 
aim Iwtwccii ^ jMvllc^fqgKMM Mr ttt 

flpa a#caiiftBl torn md ftif vtocr i«m- 
actton wifM* cacft re«iaa. mtei oT cow- 
AM. Mid nw^Md* l»y wktdi <ttipiAes 



ly IP 12 Id iiirfm <tot. wm- fort 

* UMBit M$K TbtSB ww lM ii etl fe MM far Hawai i asr c«a 
ilKsdy Moc^tid pficfiGftf £9Mdor far Ac Oal^iffft'WMdi. A« 



i» MHT faraed by MM or OHMv Mvfeipdli- 



fMS» bS¥9 bM9 DccQStfiivd tabHOi^ 
Qomd Iw far CMny ytwn (fib« II* bwi 



INiMbi of dbs 



Md C06f|pMOt Z9M^ ibo b0W 

» or ^ bntaM^fl^. rhm it d0 doo* mm omid vtae 19 om. Hm ncbl- 



_ M it <lBst ovor web 

MMwcb is bi Mffffiloriij Mb. 
iMI bb SMdb mm fidbn^ trmmm tc tsMf. HM cbdb- 




t^sibifig tbcfv morv I'cioiciios ytM 
MDve Cmoi tbe opra ocmi tomd tbo 
CPSM. fro«-tnMM«<« (ineedocfi on tbe 
hlgb^^CM to 4b«abs» c«ft«isl jisit- 
dictioB avwt faw^s f v tm ih mm ca s ibd 



Is tbt trciSY MfW " wnn a tcbai' 
afk rvfrafcb" » sol dMUmI - Tbf Ifcaty 
do^ %#y fbM ■ 'sM'inc fctostiAc ms ycb 
be casdMCtcd <nt biiincly fair piBtBt- 
ftd pmpi9%€^. ■ «bftM be c<Mdscted 



TWf] 

<f%. IBI. CiisiiM sttj .sbi- 
SB n cfadMswftoflbowiaibrf 0osMsl wMore 
fCMe or b wfibit* o w . At of sod wMt of tb$ cqwrwemsl fbclvm. is « 
lisy mi.abttietcl^s l2^«ieiBrTi- gnfaikcil (Tbe Miy, b0««««r. 
MW 25 dWsi oHPe ibm U flrilM 4e«i boc tm to aMr I 
'<|4 CMS M Bditl. isd oshr a 
kM tfl«B 12 abet UK Tbe bcaiir vbooU 
( ^ebbt oC MOPi ibes 12 nbet 




fend! ibsb w 
wiib ocbcr tegnwwie met of ibe tes" 
(Amde 2401. LAeme. "tbrtet mM 



{dmscy over die terrberbd to, cbere 
Aerigbial 
Aitide 19 fiparsiflvb 20M itiMlntWi 
ctfTirisi oiK 0f fftesfcb or w ifwy 



ordtooMsiTi Hbec 

tty*t cvd^ei^ ccosoiric sosv (se es ^e 
ci«« a 

t wgbwi^ wbb e ftresi tet of iv- 



nrm and cooAid of SMnne toesbOc 
fOtnrcb « occscdbRce tviib ibit Coin « 
Moibsr" iAftKte 23ft. hi edifite. 




itor Tbeddfattio««id«ccep«aaceors «|i 24bt ptncra^ D. Ommmi «eii be 

MmierM too 12 nonicat ablet wide mm desM if dM iM#BBi fi) **it of dbact 
bsve aa aapoMidAct on I lb tindto fM 
Am wf€ Merc dMs b bM fett Aaa 2t 



dam to pfoewie aod teobUite aavise 
4CteDbbc fweofrb beyond itww tcf - 
fHonel icfl eod to f acfbCBle acccstto 



i at Bab d Mandeb wd bfM«ar aett«vMf''.(iA **bn*olvef «r» 

Ae Sbad oT O^valbr. Aom vo^u be ia« lab> Ac caatMeam tbdf. Ae om of 
tacteded v^Am Ae leiiburad teat of Ae 
adgaceM ttaM. Arb^ 4b tiMet ibai 



bir maniie ^lestdk rMeerL-b «e«Ml«" 
eiice^ 24b. «et«i ^oppaniw. tkey an 



«M|ie. amf aoi csffT oM e^y wt eai cb or 
ta wn e ya cb w MM w^beMywirg Mh i M iiB- 



ofitrarbM or me ef artiflc^ ctliadt 
. . or inrl if Ibc reqaoM of ronioai 
' MfanaeboA "or if 



Inftnmf Mutfrr* Imemal tft«ief4 
ctndc ft««r%..hav«. iakt%. aod oihrr anan 
eo Ibe (««idword %ide of tbe hote ^ 
fr^f^ w^mch ib« lemfiimi «ca deiwoM- 
ed At M tbr C'ooveMioo as Ute- 
Tftmon^l Seji and fuot^iBiim Imm tb€ 
<?oe^ ^ute etercnrt cbo^iteie^mtdb* 
tKM cn'^ wbo ttiaS dUer a« twersdl 
••to^ to cundycf monne scmfi^ re- 
>w«vb 9mi tmdrr nHM cvm^too^ 

frfrmifmi it* Die treaty pn»|MHet 



iMfi af Ae Sbaet border^ tMt ibtrasMidibvSweorconpeiaMaMer- 

Tbsa far pbfpatet of MerMe tcieai^ sebosd.orgM^zMba baa MrtstaaAqg 

l&aits lett tbaa oMipeioi^ 10 'Ae coattal Sbrte ftoM a 

I icfiihM'Md pnor feteaicb pr^ieci*' (At tide 2a6« 

tmifn ly pa^rapb». A< 
Arvklptk^ mmfen Tbe wtfeni 



l etie wa bCe by a Abd psrty (Arti^ 797. 

»2K 



m 1955. aad 

Maaetia oadt a ««8dar daas a fa* 2) Speoic s^etaabos- aam be «ip~ 
ymri baer. bsi seitber acnon was gives ptted sol tm flbaa % Moelbt bolaie tbe 
wide re««fsiiKia aold l/hK'LllS ill A tnrt of At pfageet. iU^eareb tiaict or 
tMidt of artelaM (be treaty arA pcrisu M^fWMMast taj mniramM t pstt pr eo i da 

tcicjteE. m. ;i7 
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df miTil rwrtff atft faf fit ufr*****?! !* 



loTttaw "U^fticli253k 



. typ* and diMft o# wtts^ Md ft 

t to I 



it oM ttmef% dear. The tmiy 



i^pw>>ccl wio be c oad M C tg <|" the 
Of 4< H j4 ffy wwiH of ihe c^wpownl and itf is dte ^yiyiLf riknBMfk ^MkMod •x^oita* 



Md ivil sstf^^Hikll il acGMwrf- 

Mdi ntft lit "cMmr ^ of ipidM m AnMet MmAim, 

t. it 



Mrf omiiiijtaihiii of 
ttaf if o <oMKal 





. cf if 4> dosiiot* lo putick'' 
piii or fvpfOMRfod w dio iwine 



ipsfliiiir il I 

AiM M <|iiii#ii<(;|to It "of <lteecf 
ftir ^ fl>|lliinhiti wbA t%- 



pfdMMMfy Mid doil ivportt* if 

t; foil 

omu luf dit iOoiCid dotn lo nM don mmJ 
tiMplOf fef th9 pcoyoct md "ftu'oiili it 
OTdl^doti tHoiA my Iw g< i 0Bd ood not* 
fOBf nfpm oo owioefl 

Vidi. PM^MMOd. **iO MMtMMdl^^ 




mt^ aclmttrii il if ttey m " not temg 
coo^ictod m OGCovdMce die tofcr* 
no^lMi coBWWO fi i c itftd " ntet £No o^ | i^ 

fuyi i im 1 f m o csKd OT Amdc 2<ai. or tf dwB<i«fK 

d«i caodiooiM «pcaAed m Anide 249 nlnditei 

^ not mtk. or In) if tfrn n a ai^ar SiSSli^l 

bn lAmctB 251} CcoHral Maten oMy 
mtifmt the ctf^^auoo cif OMtfioe fOtnuSc 

10 flOPplMWR HOI 



flr^(]CMO<A>iiod«rdM*linoo« lOW c«il«to^oo» Mid<Bl HOdfiv 
tati»«rthf tepa«Aiid»dwaflO*flftheciMiia<Mitdlirf^iL luaBB 
fn« IB i aoirt. 2. wiihiumi doctotw * IpoccolafdwdMoactco 
do^. 3.«daoiiOndfiBlBm6ti«ite£MNof^fia«CB«oitfdoo«;4. 
23iWt rmMi MOfeiBdi^ and 5, not inocv Hmm }19 OMidtW (w^tei l^tsoi the 
I Note dM dM reioiwt pdmbho flf 2. )„ aod 4 aw noy 
V of the ^aa Hoar iHafUooial dntaoGw ara aoi accotaictfF 
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pnHiiVM of <ttcii ft%<ttei PtymnwtHy wgpii tilg iniitnit fwmgw of the m, « ^ dQ«My ^ ite mato wooM 

iiiit«M»i»lto^n«y became unpct dMt fOMiaiM ike ^bspitie. One 

I idf die retMiiJi. tfouiiriuu. Wtnjfm we cxiileiiiiK be- cas boive. baweviMr, ' fkM tfM ttHvai <^ 

C tm rnt f i Mi jl>P mtfra imii 2Q» elites or iNO 4e eo li die near 

tV cote>cnul liet a con^le)!. fti^MC. fluwitilfl^iitf a i iwaili ji n pee- 

aeoHMti^ ileiteajM (Ftg. IB>. Tbe pawd tabagtoiiew do paaeai of it>c«n*- tiam by coatral tctfet awd itoi fer Aoee 

eater e^ of itee pndKd ciwaiiwifari anaal ilcir beywi W edteft* AiUde oOTwtevel 

rfMff i>iaetiu»i roeiiMr c e rte tpo w cH M» 24ft (pawpuA «| ef die nvaiy, tmn of epMaa dN 

ilweii»rttf>eqf tbeteotopcalconmwii- fbM ibe osaadri Me caapaf wilbbeU iia riMiaiarcveaiMdlsrpiovidBtoaieii 

til eevfei For al catmti ftaies ibe COKWflC. pMiiva 4nb ie tebal aie eflM ami 

jandidd ooa Ha i c n U l tbeCT oMdi af "TV am ' Tbe «abetf beyafl awj^ m cM articte*. 

iiQdiead^pa ef die caHMiftBiej^ii4icftanfdMdia»bey^p4 

; aoae. *Tbt raqnav- die tBaihuiiUM ia diflaarf 4m, 

mtatt for marine tcicmdlc fe to aixb oa tnafy as **die eiea. " Tbeiv are oa t 

ibe cmMneslid sfaefT widdB ike eachuli*e ' iPMdMriBSieBiiodttlldalfrc 

ecoaaaac foae MV dte saaw as diov far tn^fnt t i 't f i i i tfh, if ww i^ ia '*Tbe i 

dtt laner If cbe i, uaiiwiitri maaptk eod **Siite*' paniai ai^ cairy < 

liMHP cacends bcyoad |M wauriflil delea t7« I4|, and 2S6i. la additw, IM «Mi die wdaring tmo laaGO af dw 

adtes^ tbe oaccr a^ » ihwiaiiauil by • stMca **tb<t iwiaidi aniieiiiiiindqicy^ W» Ceni'tfnh e a on di« CoacMeaial 

di# foot of die c ca dia eidal stope or itn aiMkio ia — **ft* sciaaddc raacaacb" 9i|stf , add diey aia aoi Sbaly |a djasiaiiA 

dMdmtffofdieseAaHMBryfbctei^ <Afdete M9t A Doep Sadbid Ae^barfly, 0t ataa tf tide twiy fa ttal idriiaMiitj' 

dai dwdwcse is drtrraidif d 0 aet if siffdl eMMdicd by dto laeaiy. adqrcMiy ddl laiiSed. Bdi If die tieary ootertlaipfcrce 

iAitiGk^9«rwb4»;aiaaycase,^ lanawfc iiiibai dtwcdy or rtiromh caa- and is wtoy lu bet r fted ta. VS. Kkm- 

eMer edlpe of die tbelT tm aaeeed dace aad iAttiad wM pfoa mkm aod datt wMdf to woik ai Jarto^Qdoaa 

lid mmmc9i tbe itfirtonai sea eaca d iaidi f iw ni na' reaeaftli as wefl as €ltimadbyodleraadaasaada>ibeci«aiy 




bese bac ar rOb aaencai aales ftna^ liliiieii iiiliat wiwidfc fcanaliirtpi. a>«iiilaiil| bee^sctsdtacaaytyiedb 

ZSOfrta um notadb (Artick 7^ plra-i ^ ^j^jf^ ^J ^ *^ fla ad bw of so- die twafy proiaiieas. Tbe pfO»*siwis d- 



baab. or ifiar exteadi beyead ISO adtes ecpikd(r bMi< Ibr dM aMajAfdcSe nm^kt ibai»ii ta (be way dttc VS. 

i b^l0 Mae are ddd p$t^iff 



( Artkk Ttt, paratnpb 6* A Ca a aii s sie a ft|, Ttm I 

ooffM Uadttof dieCo«tawai«|Sbdris gccaa water 1 iibiaai dial eadadet iBter 

ta be tittMUbtd la belp coadjid stales mI atttna. Mndodil eaas, ai L' b» il N i*c ecB^ is ia aaodMr aatbM's ttnttorifli 

seniiddsoai TbeeaacfaieelbMeacof n t mh , adia tcbuisa a c aweBd c wea. sea, eaobndsa eeaaaadc aam. ar oaMi- 

ddi CBgw caaaot be damiM b wl m tkn "^fliiiaiiiia ■ awau^iaeMh^ ^ per- aeaMl tteff. A ceaatry Aal 

tme, Nd fooie anofi^ esdaMies pid d caaiaf tbeiai2.M aH ea ij H ii ie Idw n we r i aMs to fdbae or dobqr a pi^^ «dl 

iiaboaiSro to percent of die oeaail7>. of tbe aceaw. Fiwadliai of lawaKb was baae aa bnaMe ia fladbig a Jssdfcatiofi 

Tte praymoa omceraiiig irifbuinT ooi ad cx^ttcd 6««dodi ^ tbe taas la (be to da aftbinib dig dhptda saiieaKat 

tt^bMss (Amcie pa r j g ta p bi 4 aad ffnCoaytatieaaaibe Hipb^Scaa. pt a Kd ea i awy prondt Bga» Hurd 
aiabeondtocaitsecaHteaa^albiv . bi^. Oa dte adMr bead, if a coaedry li 

lier eacevave daw. s iwwd»a of iba i«a»«b cffert, or at 

Tbe nase coadtdods dnetibed Cor dm 9bpide SsittaMaa Ipasi aaadal. tbe didadcd laaadmaeiiia 

excbmve evDaooMc «fMe appty to re- df (be oaaiy amr ta a larie dc«rte be- 

fotcb ea dM coauaeoisl tbefr eic«pt tat XV aodMaaaea V. VI, Vtt and aa^awtaiya tfBdtdi t iatiwa taAi.aadia 

daaacaastaistateway w abb oM caaseat Vfflaf teimtyooafeiiQartidesjoaaSia^ sftan knuaciti die dwaded pw>»triaas 

oalyiaaicasabaspabbclydetigBaiadas dtp ia sorm dt«dl bow diipidm artimg mmg redacc mi s iu id i i iit a mfiafti . ^ 

iMbjfCt id espkmam or detaded es' kom tk» uainiwiaai are la be selded. Om lasab of (be IMaiy aa 

ploratory opcr sdom wdbdi a feMdnaHe daee bdpeitaat eiiccpdoas ad m- BKrsa^ im ^ ^c r a a d a a sl fffO^^t* aad 

ptfidd cf mac < Aftide ^db, p arag r ap b ft». pates coaceraan n w iia e sefanfiflc n- speeal Nhmiii! anaaggbifads. The oea- 

flcsean:baitbe«»aicrccAaaaabo««dle searcbaasidsccila ni wi pMtsw f y ^^a|c ty enu aaa gas d i»a to p < ae»l of b«aietal 

cooCainairfMted'afietierandtHeiiiaMsflf ss^d sa nat. tbeae eaccpOiaai aee Ac apd isi di i T sai i i l apaeaM^ ^lo qaaae 

tbe eacbmva eeomw mob n not cob- of Aa coaaad- Me la widdlaid fbi'wable c aaddwaa for Ibe coaddct af 

sideredrBseardioattiec mi i aMa t Ml dwtf 44iatem far a wtu i scicaeflc wsearcb ai atdw i L' i ui i dbL rcsewcb" (Aftwte 24)). 

For popssn of emnae scaoaiAe re- dw eacJawc tuwmua. zaae aad oa die Sdcbap u ana ii ba ye a h oad ybeaaaasd 

«eardi (bn wee IS die N«b leas. c u atincnt s l sbctfbeyoad 300 mdes aad la by d^NadoaalOceaaicaad Aaaospbcf- 

The 1998 Cttfitiaeatal Sbeff C'<iaycfi- older impcanae ar cciiatiua of sacb k A d nairtsti adaa aad are diseasaed m a 

don ibac "cocncat dtaS be ob- leiaairb. receat lepatt 00 Ibe peaeral objectives of 

taiacd ai reaped cf w fvscatcb cea- Tbat die Mtades la tbe treaty dial «e U S baMer^flaa^fCseacaapeeaHiitt 

die CiMi&aeatai S^df aad aaJer* aaist fdcdy ip ya c iide cSiagreoBeai tttt (9%, 



WibeaUiere lAriKkSr Tbrddteofibe safeyectioaiaciHdaabidaeitftcoaapttI- CXeaa^apbeft ai^ baye to be pre- 
«ked «M dcfcied Moder fbat treaty as sory ^ipeie sndeawat. Peaausc tbe dis- pared lo plsy a we iftlive rok m 



btaip "outside (be area nfspe tcmtonal pale scidiua-ia pfoccdmt* see teogdiy mini e m sacb as tbe tanifgiiriinaiirwffyl 
tea aad fail a dcptb of W faeters or «id eapeaslyt. n is afew aot Uif^ Am Oc ew i u tn q ddc CoaaaitMoa IIOCl aad 
^eyo^ dad Urbi to tviicre tbe depib of tbey wiB he inid often for auvme faeti- tbe World M c tr u wdn ycat OfviaaiMioa 



BEST con MAtUm 6 4 



Wf fifteen M ika MCcn al me^btr 

sr3^i*2^' .■ toe. 




^i>WM for McH 

ifKtainittMiiteo* T Tiinii»j,nif nfinm 

— '"^-miill nifu_ 

flf A* ttMiy. loonMl Mtidos. bmimm 

•wwttrr far U.S. njK|,i,i ^ "Wttwaa. Siaot a m-i* ^ 

(yw^r « ttei itac (/A. 



««« ««V rnn Utter, m m^ix^^Ll TS^^TJ??^ 
»«fpm««fcNw f«v"«jn or «t)tmaii4 of « ^ 




or wMMy infripi,i<,;ii^|^ ^ 



m^aL ^2^1 



w pwjjm nifin^ to i,. Uadfer 
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wide a^mncc wiift Kit Ui 



^Pff^,,Tfl>-T wUffirfTnToiri who mMrf to mft in MMiter MNioo ft ttTgl fcjL iiii M »> ^ 

Me be farced dte to j. 6%, iJLte, ifcr iwr.4ji iMji^^ 
i^ y^^it h %Mtri HMO teat jMtnOmmiam. Snrww iWC ^ftfTTti^ 

mm iiii nn ortoftMioicto^ ^ K^JiiSS^Wi^Sjrite^^ 

Ifdibaiqi*l««ir. tJwlfiidad^«w »t<«^ito..«e>i»«i toRttoiiw »«itiic < ?!^ ^ 3 ' S ^ Sj? r S^ 

liMimf»»«,ii«« h«^a«ctodk cMtil * I'SSST'' *^ ^ ^ 

comiinic Me er iriovt tKh hrt>yM»i,ifcf kji lni M i hi idi ;j^^M>i«>dM.e«*w«». >»rti> 



^^^TTT -V-: V ^ - ^^^ ■ — .4aa^ Fill KfQpwSoaofMfcOigf'^ttr 



- _ , _^ ^ tmx 

■emi^ Huefcl rm^emr V-ftir cntoMBe oTlbe deeMoo to .i ^ , iiii j efia»wSr »i ii >ii f ij -p c.. tf^ 

ttelhMSMtceidd^liQtoteaa- «npto« WMP» » ~ ^SyS!C*'"~""^*' 

TlM«U.S.«eito*««Mifet«MNl«9 iaieiw^ d*ir any be Fi|Md to en- S£5i:i-lir«S*» *i a«-i 



^jT^^ufie—kMib. *~-*^^:rS^j^^ fei?"<«W?fi^ 

^^^^j:;^^Z ^l^ilTtlVlT^ SSt^^SSSSKSfe 

not amm ttow*^ nv^fo^nvto cboo- Mty. 
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ATTACWPfT g 




Intematfonal Marine Science: 

An (HWM^iilty ffir the Future 



by Otavid A. Rom ami Midiael C He^ 

lyfMfii^ for fvtiM^ flno J raducfion ifi itw ttB9 ^ 
tfw Sm TfAMy. ifRCSftiln^n Md dMst^otlM lor 



incrBMfldi lictvii^uff CfMt ^OM ^ d COVRt^^Ct d^ 

jho tesdlo MBimvd inMfMdoiifll sppoitMvdM in 

mcifurnvm tar cooptration mnoi^ wml 

CMfiniBon ^ m««M icfenor if M « new 
kdm». lthMbma«ti!tiiWi»and«#ec6i»l[iciiidqHe 
dnrt dw kcglnmigaf dw Ml. OR dw 



cQd|]cnKton oolddrccfocB io^> id dtg tintnimiiii 
awd ipotitwmty ol t O t fUtftc ^ nttf^tmrw^ sf diofaffiv 
iMwi #dBflfi|{ 10 an dmdit ^ncfSMM^ bufwciscy in 
nwtfw tCttnct. TI19 MmnplM. hcpMswr. ctK^ biff 
ddigf to » e <Mrfte d<arhm i e M w Ui op po r tum a gu n 
tei«^ M^ft. |rabffnflM^coap«mn can idte 
tev a ii ifortiiiand»Miiwndta p n t Wct aw ht p n oa 
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dil»Me, b»t an Afvtf im J Unr «f Sea Tr«il^ 
«i«H ntMd by « vat* ol m ID 4 dlw united Slain, 

Turter- and V«»iito votwi ao9 W01 17 
jbnenttonft. nwfv M ittfi Mveial (imhOo die Iraoir 
mml cto. inttod^g r i il rfriH iiii by fiO co twiri ai. 
before ti i^1b«tfv.tt|i#9 Htact. Miy cnunmat^ 
hownfCf » Alriwdy Kwv mcMpurjlsd paiU die 
»tffl in tDdt«r>MttofMgjaM>. TheU^C Iff m 
dsbaiBf and die ivMdMvb'caiy oovw MMtBt id 
Mpcctf id ocaan uap and aw cofifidWcd to be die 
fftbil ionfcdm iwyfuboni 9v9f undttaban. T<ydw 
«4vefMP abcanrer. b ow^a f . dieae n ^ yilttwn t 
pftibibKfecmtobt»etoQiiedw iaby »ondieco n^ 

i i et nh^ mmeNrf r^MNrrm, bi pmMbr . 
rn«iMihe«« ngdidetw w*iich cover a fi«i|^ 
die dcann Hboc and contain 
toncvn^abdnt cd fnvmmeie, copper. aMt. and ' 
mcM <«eeOcieepw»» Voi 2S. No. D. 

AMMp* b»» obvfoiM ID die ceitiil otmnver oi 
UhClOS W tf mat 4 targe poftwn die dcm «Md 
(^nd m levaiai micancei abeady bed coins ender 
citfttel'flctton ^iiTHcbsdon. Aftboogb 
ctaor hoMi dto leaiMAfd bounddrte* itlHmiMy «^ be 
^mn , at leefi 4d percem 4d die octin «Mdl be 
imob«d — a regMn «botf C(9tial ai wee 10 die 
prnmi (an6ncmalaru(dmphn«i NieddMoi, 
die fffffwnaig lO petcent fit die octen imdi come 
undPr jn tntemii qnal Mimnt mmm fegNoe <di^ 
imnnilKiiid Scdicd AudNMrtyt lor intiwnl leioofoe 
dcvdupmenf jnd udiLi jclivibe%. 

' In die iumfnev at nKZ. die Ree^ 
AdnwwMrjbon jnnoMvced e% docteon to Wfididrew 
tram further UNCllK m nefobebom bec«nb ol 
ufiK^ipnnft vnlh Ibe.rrratv articles dwtt ndl cover 
evpbiiufian or dr<ep<M« re%o«irte%. Indc<«ntear dn 
cftni«on. lhepeinfiere<]tiefiiir«Kiirdiir d tiy 
inin«rai» are mt^q^tm^ tp die United SMf end dwi 
American comperwH abeec^ invet^ more 



dimSlfldoirfHan m pjibnanpy ntunewoi 
Obdieodieth<nd,m»iyi Big i w te ( | ^W e 

' doubidiitfdeQ^fQindnb^w^oocitf ^dMQffitiHy, 
M Ima becauae oi unceftain economy 
condRiona, tifca<»<<e. It if not deer dutf die Umed 
Scaieft codd t^g^ih' me die dbip aee d ic ««ie w 
lemaei ouCs^r die cegane ol die beeiy. 

Anodier ^oiifi* iea> «i«e pobbckcd dMn die 
d ea p Miem i nf n ^ dto baa Wide targf eMK»bi i» ii» w 
die ocean and could be jtftcded by e>|Mmion at 
fMhdkbon and by die U^. dbcnion tp reniaHf 
omade fl» the b^aiy. W e nrfer to die dtitant iwaiet 

^oceanoyapbic reiowcfi conwuwdty: diose 
endtuboiH and ifitbMAidb dMi conduct marine 0 
feiearclitn die 49 percent oldie ocean tbots to • 
come under coerti^nadon cxmcrol.. 

Tbe treaty bai a aeLban on marine Ktaibtflc 
fVMWcb diitf tieitlh die ivqueevneriti and fpeabc 

^ coedUiotia lor ^e^Mtn content bom fofcign ' 
coonfinea bw mvhIi in Ibeir fMMerti Ave and cant ol 
' Ibete toenbdc feieavcb ptewidant have been 
ddoifiod elte%«bere (Kouind KnauM* im. Siftdoe 
to ibat di^ are Ifflde* ibat may bvfirale 
and delay oeeanagapbera in die planntng and 
cxind^fcfb^ of rewaidi ^ toretei iMierf. Hiebafk 
pom if tbil coeitd nationi ndfiowtiol ratetidi tn 
dieir ^iiemii i^etBrav dieir tafidorlal ice, a 2M mite 
migdmii>t9fiQ vmm k . gone (gg. and <n tome 
Maiancef ai^n bedvr odibore. Mtire dien M 
CDMnmea bewe abeady eatobftdwd tome torm 01 
amtPol over die«eM«er«^ Hm m an en p oitani pomt. 
«nce «dbeieni nabend tepiLiinw akeitly «Mtfs lo 
igfmct die d wUitf m ni m oceam^raphgr, ig^pwUle** 
erf die i^imiie late or die frpary, and die«e mle*. 
accordMig to come^ are Jdready ptM ot etiabbdied 
ttdrmciNinal lawr. 



Tbe ceinfiSon* tor gt ttam peim i Mi *'' ^ far maene 
•oentdk: raiearcb wnbm tan^^i H2» are not dir 
«ibfect ol dM arbde^ but ibete conttom dearly 
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»w<0 mettle ipgiitrialiflmrn mttm u ikmrit W0» 

ttmtttn, teamed to Qtccm. Ikmssk^ P«t«*»^ 
hM« eo be devfiopad to doe CDopMicii 1^ 

will b« h«d (or indK«iiid tct«t>M to 



Mwiy towwiff I cpiirttriWL wpwoiPy dc»^oy»^ 



bfftei* * project Oift ftiwd^d* ^i^iteK t^w^ 

cmrtri nMtem puiwn t<<tf> a tj<im» . , 
There <r> <H»xr pmu i nid^ wwoyb^ 

anv fHtf tfiouW be inentoMd i» 9Bei««tef 

cmjccapCvioearibeMtneidcnce 
otf #ie if««)r, MMdite ceritanr «> Ihe 



iiiiifr i«oi twve « M prioMtr* ai iHftit Ale opMM 

MMc imMi. Md it H on*f beoMte 
r neirfy JeqyM McMtan Mr a ter^e pirt ol 
own M fber ndmr took MfimRl TUm. tMt 
fa ie » i MWHi fa Mw y be owtoift to pemcipetp 
I wMii l l n i iw ii nt n i i ffe i i ti mtkamn iiNefeite 
bein nM hwmMi tfiM wdl tocuiod *e 
ciMidM«id«iplpiMlOii ot«oi«<paiB«Md.ar 



4vMlet <n tfw MMrtV' 
b^dwSMe^ 
wcqpivioeotf 



m €4iMe{leiian or c aCHsniek profiKt 9tei 
boi»>co<iiHfte<iney hft < * Wit iev»^^v»y» 
p(«mm tfid fewmniw s. Sudi pdttical ntoMleft pmf 
be (i^ micnfft me pRKMn fbcNlM« ft« die 
queibcM feniM, how do wr cMmie » do OMT 

hyeM<dor H»w d id by»e ftMW! eb um o<rtwwoHdt 
Ohe mMh i«towcrti>ej»«l*oyfweqy^ 
i )< > t' i 'nMi7giif cDopefbye iMitotCMmd ^ W eciMtig* 
09 die KMfdilk » wdl t> die dl^MMc *Nim. M 
MfoMi^dioidd «Md lo ^MMoifd b«M^ ^ tfw 
IISoc tt» i og>^ y h>ca>tiw ^i*i<iy,bol»w^»«be 



Thefe ^re' tevsnd vevy good 



itecMng 



fawdiwi jjiMedfle^ 
, OraMl)r emoTH die 
ykmdMoiMHafi 



^ ttftdie ^ ' 



_f d aMNdM| 
ftji'iKy i <cietitWf wid ^dteitoiWi l»f»ech Wap IwoA 
qlGOfnpe««Kt,MdMMworiidietepeM 
randMii m die hdiif« fdl be mow proMbi^ Md 
o»<h.t^ca<ibef.»W<<s*etdyii^ ^ 
c MuiK f teretgrr pw t^jwy id d Ibem to be vtrf 

TlW ifViiV «idl Cffiwe cfiomr malMlon tet 

aua. Id 



uLumbdcit. Of coetfil JBone f 
fWMe ipecNk^end tradMMMil M^&dfdbtei o< 

>,»b#bwidiniln»|prlbweitt»te»« 
. «^giiyaod^dl ai we M* ' » « wd*'>^ ' t i »m jo 




(MidervtartdiiiKO^alOiv^^c _ .^^^ 
Kien»^ mcarrh needi and iSy<t m ie *ti « d>e Uww 
(d wMh «rp veiy qAen ddlcrefd M)0> oMi^ 



MbiMdbr. <p«Mt dibM^c 
# d^ 4eid «»tfre«««MMi M 



S«SiZrM dH»* M9d «»tfre««N#^ 
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pfO^SCfVtt ihttt rtMy lMIW# in tfw IBMt, IM0OICM4 



irt MRfmii fofc^fif^, tiii|r fiw^ ftf^ tpptv^tit$t^ 

coqp9f4<iiw prafKi. fof 4^id oilw it*s©ni, rtw 
hoit cqiin^ fn«|f i«qMif*«t« amotion al«cvm M 

iCfejidiMSicis 



an ttity Cfcet ui, Vb I Hp. 1>. H iwortd 
I Id Mv A ntw ffMort tvdi M tfM dwtfcip 



. nllHHiD on lORr IJll|tf yRRmyimSlT^ 




U'vlwhifufii^ #oMW flf ifccw Immi not bssn ^^sly 



Of imim i d icalt. 11lmM«e««alflteMjnlf 



5iMM pvtt^alBi jmf uliicfi M or fiOMM be 



10 919 (joBflpI, fnOH Of WW KWIW K 

VvOOTO mvnnrwi hjiiuuik ^nsr mm psmkm 
poAikv Hw bM^ w fewofMnt fMipH iof tfi^Miiocni 

' Coiif«dlo<Sc*0f«^UfKdri^ 




ton Mf clw 



16 



tp$Kilh^ Hip orgiTRuiMin Kj« «aenli^ 
f«p«e«€«9teten tram J4 oiuittRM jnd Is ^iWMfi 

dfiMiiQufd opuvHiiffft. 

iti m rg fMt tmw H t i <m0 mm nm on otw^ 
had Co »^imllnii of tfce 
*'*«'$0%«rftfii<»itiilOc««iiM»ahh: Co 

wft'MOfy'gRiMpl^ Lff«5CO. IOC m cswterf ID 
bgwyw«irfbvSCOK.T»i>«i«f M»wiaM >i 

(pmi d»99ndiMnem>*#» IOC A IfBi OOM 

ttclon. Nftf, lf>tf dencoi uwam b»t w g gw 
dlrv««op«d iMovffH «id letft dtoM^nd (Sot 
rowing* t>»j> hi uenumted wagw» Unil P d » 

tCXiMK<alhe potemial id toyter limiiialliBiil 
coapcrMNm. For fMmpto. pfo^MCMrf bf a 

KX* #Mi<iiob» i>» t w» e d ipf w c b m i a M»u i t»ni fay 
OMintvy. T« •yCcnM^ «| ttacfc • 

fasQM It hid « lit mc^fyfton. 

0*v U ^N^vto 

Tim «iY ofN«r ^iwtMlM jgendn 

rotfrftemoiH 19 lAoA on MvMy-iHbMd pwft^^ 





^Hpfm atid fv6i«tf maifim, fitcli ai poRi^ 



cte» <lmjwH tntgmaCiowal c oq pw a ftoft and 
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C>M«^fl^(>ii*idS«ifin fWHCH photon 



«viofig n«»Gnal fNtigrwiM ill 17 co«ifilriM 

Iff Mnefi^, iti«Mr «aMN«> M mn iMtf 



» mi||lH not b* itie moM U.S. 



liil ir i mtona l mi— > d < cooptfifecwi canjhobr 

pw<»i t^<U3. wwCTdMfancgreqimtiyato 

ccMiid tBMd to ram tcirrrtHk bmem« krr bop *t6t* 
^ ffw UnMed Stem, one bcne«t ihoHid be 

m condncttf^ reMWcfi. Tfievv ato c«ibe 



iwtP efUfaOf l ied foCoM un g |>ie 
N«VRMH Co«#efenr9 on Ihe Human 
(niiifonnsenf , m^tttif ftie ot^ane (deniifloii ai a 
Of M N'rty afiM Proteatity tfs bett iMiown actwtCv Ifce 
B e gion^ Ptoorjm. In fhn cjpaniy. Het 
jct«Kj «va <aMly« for repmul rtfom ^woMng 
l^owmnMinM and fiounal uitMuoont. DMOofdi 
ifUM'dn^t. C(m4flljllcMn . jmf oCher a^.itvilief ONEP 
h«» dt^Woped J wnm of action tor 19 rcgronal 
<e4i uidi as (tie MedMvnaneanrfind Rrd ScM. fhe 
. anlnn ^>Una aMempc lo a%ic«« ^ caffiet ot 
de4»nc9r jAon in en«tron««irnla< qoaMr ot iKe «M and 
u> fMvntde Kientdic linl^v «wd? man^prnienl and 
dfwtapfnent <i# rriaual and mannr 
pnMiun'mem 

UN ISC (> ^»a» an ewi»«*v *Hib»«» m 
fTwtnr V r <K tfvHi^ f^rj^Hy ftMOMgh »»¥o 

jnd fhr ptmnr>H <Win**d f n t ii «>y(^ wi M n en u » 
' k fNVKicr ( omvMmMM Bod* pa <j j |i a i »» aw 

cp^ea^i h Oft rfi«(a< nurtne *y»f#0»« and 

<»ivHiiy»iitf^ o< trained m aftp oiiiei f and 

mfr^^iriM ftue IttcwT^ f>l th^DivHson. a« iMfh many 

l/fMiyt^ V^tOtn^<»»«ti»it afr rt»^ f top ed m 

i (KiuiMiit«<)n«Mfti nie<nhe«4 lt« 

t itmrmtrutv aibd S( ( M< The iJMmtcai ^dvi puMf^tm a 



Ate* ab'bmwFwy. 79709 Am, ftince 
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t4k<!n HI Mgotubom jnd pfafinHM. comproffm«« Of 
Mk^ttflin to «civfHHic obfecfim in«f rMtfH m 
«^i«<i4iorM or modilK jMm lit fhe crutW f^i c»- 

atfe<i «t mtid«tt co^ In jnv tMtfi *rr*ndew»m. 

nUV MfV *fl«Uf^^ •« Mnli wwcr < 

H icrtfi^n lo *wirk of» *oi*ign rr«wct» or m 
(o#««^ miotufiom 4ind mjy oct «ioni% l»irfiP 

niv fOMWig yesan liMffy 419 going to pfwnt 
(hvflMntr Nrw jfid •'MJliHNfd »fmh«««*iH tor 
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Mr. STimDs Thank you very much. Dr. Ross. 
Finally. Dr. Sihulx-I. 

SX\TKMKNT OK DR. J R. S( HUBKU DKAN AND DIRECTOR, 
MARINK StiKNCES RESEARCH CENTER, STATE UNIVERSITY OF 
NEW YORK AT STONY KRmm. NY 

Dr. S<:HifBKi,. ThiJnk you, Mr. Chairman and members of the sub- 
committiH'. \ ^ 

I am Koing to conrentrate my comments on estuarine research. 

Ik^cause of the enormous importance of estuaries to society and 
because of the stress^ nature of many of them, it is not surprising 
that society has demanded that Government direct its attention to 
protecting and. when necessary, to rehabilitatiag these valuable 
iiatural ri^sources. The responses of our elected oflTicials at ail levels 
to citizens* demands for action and the programs which have been 
generatc»d by our Federal and State agencies responsible for pro- 
t<*ctirtg and managing our estuaries are laudable. 

One cannot argue with their intent, but there is a problem. The 
programs have not worked. They have been neither effective nor 
(•Ificient either in improving our scientific understanding of estu- 
aric*s or in improving our ability to manage them. These two activi- 
tii^. the generation of new knowledge and our ability to apjJly it, 
are closi'ly coupled. 

When one examines t*stuarine research within the broader con- 
text of marine research, si»veral striking differ^^nces emerge. In 
o{K*n cK-ean research, there is a healthy competition for funds 
among individual scientists and marine institutions throughout the 
country. This competition ensures a susUiined high level of scientif- 
ic creativity and prcxluctivity. By contrast, coastal areas, particu- 
larly estuanes, are considered to be the turf of the scientists and 
the'institutions which reside in the States bordering each particu- 
lar water body. This piirochial approach to t*stuarin<^ science has 
had very unfortunate ccmsequenc*es. 

While the ofHMi ocean model is not entirely applicable to estua- 
riiw and near shore studit^. there are some valuable lef^ns to be 
learne<i. In ofH*n wean res<»arch, fnost of the rc*S4nirch that is con- 
durl(Hl is determin<M} in large measure by the scientists. They de- 
termine what scientific questions shall bf pursucnl and how they 
will Ik» attacki-d. The priorities emerge out of a well developed peer 
review process. 

As one approaches the coastline, sociopolitical factors play an 
creasingiy larger role in determininj"^lmt science will be done. 
Within «»stuari<»s. th(^* facttirs dominate ^\he pre^^ure has bt*en to 
<levelop applied [programs. nMevant progratll^ri'spcinsive programs, 
and the pre^^su^' has be<»n intense. 

It IS appropriate that citi/i'ns. through the political proci^ss. 
should determine our oHjittives in usirig our environment, includ 
ing our estuariis Th<*s<» objcnrtives dictate the kinds of manage- 
ment strategies nwKliMl to ensure the c"oexistence of multiple and 
(onnicting uses It follows that it is appropriate for citizens to play 
a leadership role in defining management objectives and gcwils, 

What I ilnd distressing and inappn^priate is to transfer^the re- 
sjKinsihility for sophisticatinl scientific and tcnhnic^il dcH;isions on 
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how t<» obtain ihi's*- objet tivfs into the hands of concerned, well in- 
tent iooed ptHiple who lack scientific "and technical training needed 
to make sound scientific judgmenti$. 

P(>cision8 about how we are ^ing to use our environmeot are 
quite different from decisions about the science that we need to do 
to ensure these uses. Becaus*' of the lack of an appropriate founda- 
tion for our understanding of estuaries and estuarine processes, the 
typical management solution to a. practical problem is an ad hoc 
attack on an unexpected, problem, which sometimes results in an 
"tven larger surprise. 

Because of the nature of estuarine systems, because their impor- 
tance extends well beyond the States that border them, it is appro- 
priate that the Federal Govtynment should enter into partnerships 
with the States. The trouble has been, I think, to date, that the 
partnerships have been largely between the Federal agencies and 
State environmental agencies and that, for the most part, the aca- 
demic research community has been excluded from these partner- 
ships. ■ 

< Academic sciefltists often play only minor roles in these partner- 

rfl'l^ involved at all, it is largely through response to 

KH s whfch often are written by prc^ram manageli^ who are not 
estuarine scientists, and which typically are so over-8pecifi«l as tq 
stifle creativity and innovation. Academic scientists working in es- 
tuartes find themselves competing to do science that has beep de- 
veloped by others. This has rather serious implications. 

Of the existing mechanisms for Fedferal-State partnerships, and I 
, would underline existing, to fund ifesearch in estuaries, the one 
which I believe has been most efTectiVe in stimulating high quality 
estuarine. research is Sea Grant. \ 

tf Sea Grant were to be used onA larger scale for multiyear, 
multi-institutional, interdisciplinaft^ studies, certainly some 
changes in pr(^ram design and adn^stration would be desirable 
And if that were to be the case^e annual Sea Grant funeral 
dance would have ttHkielimijjateff. 

More money for estuarl7yff>«5earch is not the answer, not alone, 
at lea.st. While more res<>arch support may well be needed and be 
justifiable, if it is not preceded or accompanied by fundamental 
structural changes in the ways in which estuarine programs are 
d<>signed and conducted. 1 think we should expect to see only mar- 
ginal improvement in our understanding of estuarit»s and in our* 
ability tr» manage them efltrctively. 

While more money ahjhe is not th§ answer, neither are more of 
the same kinds of ^OgdBieS that we have conducted in the past. Good 
I'stUiirine res«'arch,Tf ft is going to help us manage thes<» cnviron- 
fiH-nts. niusf Ik- pr<H(r;unmatic Not only must the individual piwes 
the pnijects. ^K' gfxxl. but they must fit into a larger, carefulfy con- 
ceivetJ. scientifically sound, interdisciplinary program. 

The most im[X)rtant estuarine studies, then, art' comprehensive. 
nuiltivKir, int<'rdisciplinary .studies of entire estuarine .systems. 
Such studies fare ptKirly in competition for funds at the Nationai 
Scii-nce Koundntion Intertlisciplinnry studies offen fall thmugh^the 
cracks since there no longer is any interdi.sciplinary program*, at 
least, no formal oni-. <ind regional .studies an* generally not looked 
UfMHi with great favor. 
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It is interfstiiiK that while m<)«t of the academic scientists are in- 
creasingly being excludeci from the estuarine realiii^ I think, if you 
examine the record, mc^t of the publications on research from t^tu- 
aries has come out of the academic community. Over a ."V-year 
t)eriod from 1075 to 197M, 77 percent of the referrt»d publications 
came out of universitit^ who receive U*ss than 10 pt^rcent of the 
support. 

in conclusion. I would like to thank you, Mr. Chairman, and 
members of the subcommittee for this opportunity. I think there 
are enormously exciting re^0arch qui^stions to be addresc^ in esta- 
aries. Some of them are going to requin* the development of new 
ttnrhniques and instruments to look at estuaries in new and differ- 
ent ways than we have ever done before. We do have the technical 
and scientific competency within the scientific community to im- 
prove dramatically our understanding of estuarine systems. With 
better understanding, better management can follow through the 
application of this new knowledge. I think if we are going tt> make 
significant progress in estuarine res€»arch, we are going to have to 
put the scientific community back into the loop. <^ 

Thank you 

[Statement of Dr. Schulx»l follows: | 
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STATgllKNT tnr J.R Sc HUMl^ DKAN AND fteKCIOK, MARINE Sci£NCI» RsKARC^ 

Center, State Univewhty of Nrw Ymk at J^dny BfKx>R 

Mr. Chairman and H«flib«rs of thm $ubcoMiittci«: 

I appreciate rhls opportunity to present toj you my observationa on 
research — basic and applied « discipliiiary and in^erdiaciplinary— in 
coaatal and particularly in eatuarine areas. In preparing tbeae 
comenta I apoke trlth a nuo^er of iiklividual sclent iats fro« different 
parts of the United States whose scientific judgsMnts I respect. I 
also discussed this tastimny vith the leadership of the Estuarine 
Research Federation, a confederation of estl»rlne research scientists 
on the aarine coasts of the Ration. The Estuarine Research Federation 
Includes the Atlantic Estuarine Research Society, the Gulf Estuarine 
Research Society, the New England Estuarine Research Society, the 
Pacific Estuarine Research Society and the Son^h Eastern Estuarine 
Research Society./ Tfea Estuarine Research Society was organised in If 7 1 
to prcwte reaearch> to facilitate comunlcation among sellers of the 
constituent societies, ro arrange biennial conferences, and most 
importantly, to be a source of advice and counsel in matters concerning 
estuaries and the coastal xone. The Governing Board of the Estuarine 
Research Federation is cxsraining ways to restructure the Estuarine 
Research Federation to make it even more responsive to national needs 
nnd opportunities. Because of the lack of time, I was unable to share 
this written 'statement with the officers of the Estuarine Research 
FederatinTi. 

As ;in inciivldual, alswst my entire professional life has been 
devoted tn co/istnl oceanography, particularly to estusrine 
oce/ino>5rflphy, avt\ to the urp of r.r ienre to Kolve Rorietal problems Im 
these water hmdles. \ have b#»en the Director of the State University 
of New York's Marine Sciences Research Center at Stony Brook since 
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1974, The Marlii« Sciences Reiiearch Center Is a eonpr^henslvc coastal 
oceanographlc center with progr«M In reA«arch» «ducatlon and pablie 
rterrlce. We Goacentrate our efforts on estuaries and conduct prograaw 
throughout the World. 

flefore becoming the Dean and Director of the State University of 
Nev York*s Marine Sciences Research Center* I spent 14 years at the 
Johns Hopkins D1ilver8lty*s Chesapeake Bay ' lost Itute . I ha^e posillahed 



viore than 100 papers and reports on a range of subjects all of which 
are related to estuarlne oceanography and to lnter4isci|»Xlnary studies 



J 



I have be^ the Vice President of the Estuarlne Research Federation 

and have served on a nutaber of national and international advisory 

consiittees related to coastal and estuarlne matters. 

I shalKnot dweil on dociaentlng the i«q>ortance of estoarlnes %o 

the Nation or on the Heve^lty of the probl^t they face, I believe ymi- 

are well acquainted with both, l^t ®e state only that the Nation's 850 

^tuaries are, in proportion to their size, the »ost valuable porc^^ 

of our marine enviroranent. They also are the aost stressed. They 

serve a variety of diverse and conflicting uses which range frosi 

recreational activities and fishing at one end of the spectrun to 

!ih1pp!nj^ and transpnrtatinn and waste disposal at the other extreaie. 

All of thefie of the estuarlne zone probably are legitimate. Few, 

if anv, are inherently prohibitive, and sost., perhaps all, need not be 

seriously restrictive. But the dessands that the various activities 

iKake on the e^vtuarine fone often are \n conflict. The conflict arises 

ii 

«ui1nly hptwppn thnsp activities — primarily recreation and fisheries — 
which require the maintenance of certain levels of environmental ^ 
iNsiity «f>d ehope artlvltfes for whfrh envlrotwientHl quality is ' 
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relatively uiii«porCafit--accivicle8 irtiich above sme threshold do, in 
fact, lead to a degradation of enviroiae^tal quality. I believe ve 
will becone even sK>re dependent on our estuaries in the future. If m 
as a Nation are to increase sulistantially the asount and value of <mr 
harvMts ot finfish and shellfish, it will be through sariculture 
activities in our estuaries and coastal waters. 

I shall concentrate «y coaa^ts on the le^ls of our understanding 
of how estuaries operate, on what lewl of understanding is required 
for effective managenent» on the efficiency ai^ effectiveness of 
present sodes of research pr<^raB developMnt anV funding (sanageKcnt ) ^ 
and on fbe adequacy of the support provided by the Federal government J 
I shaP. moke sose reccMmendattons which I believe wouM lead to better 
science and which would pemit sore effective nanageaent without a 

substantial change In the total level of support. \ 

\ 

I shall outline sooe generic^ research priorities, but T shall not 1 
atteapt to «ake specific recoa^odations for research. That is best \ 
left to the larger research c<»aBuiiity of estuarine scientists. I have 
included with my testiaony three recent reports which have been 
j^oduced by fttme of the Nation's aost highly regarded estuarine 
Rcientiftts whirh nnamarize their recoaa^ndations for estuarine 
>efiearfh. Tli«* first, ''Fund^ni^ntal He5«earch on Estuaries: The 
laportancr of an Interdisciplinary A\>ptoach/' was prepared at the 
request <»f the National Acadeay of Sciences. It was issued in 1983. 
The aectmd, "<;uawary of Future Research Strategies Needed to Manage the 
Nation's FstimrteK," was prepared with support from Sea Grant and the 
Natloiml Marine Fisheries Service and has just been released. T 
rpriH*m»^ml Ht^wf tn the Subcriwaittee tor their careful review. The 
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third docuront which T have «pi»Md«d is regional in scope and pertains 
to the CKesapeake Bay. It is entitled **Teii Critical Questions for 
Chesapeake Bay in Research and Related Hatters** and was prepared by the 
Chesapeake Research Consort iw in 1983* 

Because of the enomous Import an se of estuaries to society and 
because of the heleagnered and stressed nature of wny of then» it is 
not surprising that society has denanded that govemsen^ direct its* 
attention to protecting and* when neeeseary, to rehabilitating these 
valuable natural fesi^rces* It also Is not surprising that our 
attention has been directed at developing strategies to stop pollutants 
and ^pollution and to enhance aesthetic values ami livii% resourcea* 
The reRpntises o{ our elected officials at all levels to citizens' 
demands for action and the prograstt which have been generated by our 
Bederal and State agencies responsible for protecting and managing our 
estuaries are laudable. One can not ajcgue with their intent. But 
there in a problem. The progrsM have not Worked. They have b«en 
neither effective nor efficient either in improving our scientific 
understanding of estuaries or in Improving our ability to manage them. 
These two ^rtivitiea — the generations of new knowledge and our ability 
to apply (t — Are closely coupled « H.L, Mencken once observed that 
every question ha?? a simple anwer and it UAuallv is wrong. He was 
right; at least an far as estuaries are concerned* 

KRtuaries prtihably are the moBt complex /*egii»ntB of the entire 
--world nrean. They certalnjiy are the most variable. Characteristic 
propi»rties vrtilch change on tlae scales of hours In estuaries change by 
nnnpnr.ible iisioiirtB fn the open ocean only over periods of years, or 
oven derndeK .if\d tn some canes centuries. And spatially these sMie 
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- prnp^rtles can change in eatuarlAS over distancvs of a fav aecers In 
th« vertical and a few klloaeters in the Sorl«otit«l tfhere in the open 
ifcman ctiangen of the swe magnitude orcur only over distances of tens 
to hundreds ot aeters in the vertical and tboueands to tens of 
thousands in the horlrontal. There is a further coi^lication in 
estuaries. In naoy estuaries Mn has coispoonded to a significant 
degree the already trowplex interactions of the natural procesMs* 
Huswn activities have Modified the natural processes in estuaries in 
^iiays ^nd degrees that are wrought in the oi^en ocean only over geologic 
timspan. • ' 

When one exMines estuarine research vlthin the broader context of 
marine research, several striking differences emerge. In open ocean 
rese&rch there is a healthy cofspetition for funds asKmg individual 
scientists and marine institutions from throughour* the country and 
imleed the world ^ This co^tltion ensures a sustained high level of 
scientific creativity and -productivity. By contrast, coastal areas, 
particularly estuaries » are considered to be the turf of the scientists 
and the Institutions which re^^ide In thte States bordering each 
particular water bodv. This parochial approach to estuarine science 
has had unfortunate consequences,' 

The open nrfan model is not entirely applicable to estuarine and 
nearshore studies* but there are some valuable les^s to be lear^. 
In the open ocean the research that ia comlucted is determined in large 
measure hy the scientific ccwunlty— by the quality of tN5lr 14fas and 
the scientific per«uaf;ion of their argtsents. The scientists determine 
what RclentifJc queHttona should be pursued and how they should be 
Attwlred. Th#» priorities emerge out of the well^evejoped peer 
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.{fi^ocdSB. ^9 one «|ipro4M:hea th« coastline, ^icio-pofltical factors play 
an increaalngly larger role in determining what acietitific qti^atimia 
should be pursued , how they should he addressed » ax^ whether or not 
specific research will be fumled* Vithin estuaries the socio-political 
factors doraisate. This is not surprising in view of ^he lenorttoas 
Isporeance of estuaries to society, the multiple and conflicting uaeg 
we Bake of thes* th$ variety of political Jurisdictions, ai^ the 
degradation of aany^ of our estuaries that has resulted from these 
confTlctifig devands. The pressure has been to develop applied 
prograns, relevek^ progr»8» responsive Vrogrflae**-«i^ the pressure has 
been intense. 

It is appropriate that citizens through the politic;al process 
should deteraii HP c^je<ftives in using our enviroment^including 
estunries^ These objectives dictate the kinds of Aanagwent strategies 
needed to ensure the coexistence of anil tip le and conflicting ums. It 
follows that it is appropriate for citizens* through citisens advisory 
groups and other public participation tftechanlfOBs* to play a leadership 
role In defining ^anagesient objectives and goals. tAiat I find 
distrmsing and inappropriate is to transfer the responsibility for 
sophisticated f»cientific and technical decisions on how t« attain the 
f>h]ectlve« Into rhe hands of concerned, vell-intentioned people who 
lack rh«» srlnnrific and technical training needlnl to fMke sound 
ftclentlflc jtidgeisents. We have confoundetl social problefif*and 
erf#»ntiflc prohlews. 

r 

Public decisions about how to use our envi ronioents nre quite 
different frr^ decisions «ibout what science should be conducted. 
Science If ftf>rt<* proper ly 'wll 1 allow ns to tmderstand our environments 
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and wilL fc>nablf uk to pr^ict how pr<>fK>«ied unes; will affect the 

environsient , T\\e results of these {»cientif!c investigations will^llow 

fhe' br'».Mter rnawnnltv to wake choice?; which will have predictable «nd 

.ii'r*»pf able Ccinseqtienres. *When these two rolen .tre intertviaed neither 

science nor .soeietv is well served. This is precisely what has 

happened fn our dealiTigs with efituaries. As !.ewis Tbc«as has observed 

*S*liere are qo»e thlnss about which it is not true to say that every wan 

has a right to his own opinion.** Too often opinions by people who lack 

scientific or technii?al expertise have determined scientif ic progr^s 

and fcechnical policies* tor estuaries. This trend Is increasing. 

Be€-ntisc of the lack ot an ^proprinte foundation tor our 

«uder*5r^»nd i '»f estuaries and estuarine processes* the typlcjil 

nagement ^olntfon to a practical estuarine problem is an ad hoc 

ark on an uner.fSected pfoblea— soi^t Imes resulting in an even larger 

(sr. • ^ * 

. Because of the nature of estuarine systeias, because their 

fffiportance extends well beyond the boundarleft of the states which 

border rhew» often to tt)e entire Nation, and because manv of their tmst 

fterious proh!ets» rivniU t rum activities thriviighout their draln^S^ 

haqins. It i« appropriate that the Federal governrient «?hou Id enter into 

FM? tn»*r«;h I J*': with fhe Tf-ites to fufi*i research r\r\<i monitor trir ;irrivitles 

to iTnpro«f»» our understanding p«:tuHrles» and to fund deveiopwent and 

iwp I<»pw»Tit at 1 (»n of m.magenxTf *:rrateEfes to conserve .ind, when 

nere?;<;arv. tn fph.ibi 1 Itate f,hese iiap*>rrant natural resourcef*. 
I* * 

The partnerships which have been torwed between the Federal 
rrr<-nf ir»'i rh.» *;t.if*»s h.iv<» h»tft prlaarilv vtth slatr environmental 
m;tTMgeiRenr agpncfes. The*:e .igeHc f f s* of t en have used the funds provided 
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to build-up 4 arge In-hmjse staffs. On the fitirface,,. this strategy night 
^ fleed* desirable. It provides the states vith staff ccnaitted Che 
probiema of concern; people who do not have the distractions of 
gra<*tiate studpnts and other cnenHlttitents that normally go along vith ttte 
respiMisibilf tf^ of acadesic scientists. But several serimis probleM 
^ arfne in the short-ter« and in the longer-term fron this strategy. 

First* state agencies and, as a result, state" staff are under 
enorvous pressure Co pVoduce quick payoffs, to do relevant^ research 
on environsentai problems currently in the news* and to a^ply the 
resultB of that research quickly — often before there is an adequate 
hjsifi fftr Irs ^tppt (cation. (;ovemfl^ntaI agencies are sublect to 
shifting socio-political winds and environvental priorities follow* 

\ 

t/ften It ie; iRpof^nihle tor goverraienta^ sc f ejit ists to stay «Irh a 
problem long enmtgh to resolve it.^ 

Academic srfenrksts often play only sinor rOles in thjse purtit^pr-- 



shi^s. If they are involved at all it often is through response to 
RFF'fi which are written by progrsn directors who are not estuarine 
scientist .ind which typicslly are so over-4pecif led as to stifle 
frreativity ard innojatinn and to dfscciurage the best arientists frow 
'applvlng. Araderolrf^ scientirira find thei&»elves in the position of 

ccaBpetiHR for fnxpn to do esttiarlne research which h.is been developed ^ 
hy others. oft«»n inuch less qualified. The net rer.ult of the prnrews is 
that ai/idemic scientists, part fcularlv < the better ones, hnve been 
alienated and manv have shift pH their professional a 11 eg I, mres nvn^ 

from rhf» *>*;tii,irv to }e*;« pol 14 iral re/ilaR of the environment^- * 
cithci dowTjfit r»'nm or tarifirr up!itro«w» 
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Th«re in a further. lotiger-t«na problem* The ahort-^tera gains In 
responfiivenass of J large In-house aCaff over the longer-ter« Is 
tr^nsiorfBed Into a ai/i>8tantial loss In the states* ability to respond 
effect tvely to a changing »lic of scientific and technical problewB. 
The «lx ol problems changes » but the technlyl competencies of the 
civil service staffs are unable tvfnAapt to these chafig^s. The states 
develop large payrolls which »ist be met and they becoM Increasingly 
sore reluctant tp divert funds to scientists outside ..the organlsatfons 
who are equipped to attack these nev probi^» effectively. State 
scientists find themselves doing research for vhich they are 
lll^eqtiipped snd the states lose th^f lexlbilltv to ^atch problems virh 
tfic best problee solvers regardless of their affiliations. Both 
estuarlne science and society are losers. 

Of the existing atechaniras tor Federal-stste partnerships to fund 
research In estuaries, the one which I believe has been most effective 
In stlaiulating hl^h quality estuarlne reSfearch is Sea Grant. Sea (^rant 
has been renponsive to sanageMn^, has been nuccessful in attracting 
goo*l researchers, and has been sticcesKful in translating the results of 
that reseda rch fnt<» forws usable by environmental aanagers.' If the Sea 
<:r«nt inech«nlsin ««*re to be 9^ on a larger scale, for wultl-year. 
Bulti Insf Itut ion«Tl interdlscipl fmirv studiew nnw changes in prsgraB 
design and udmin i »t rut Ion wo«i Id be desirable* ft vnti\d require 
pxtmsltin of fntrrt-st«ite f^en (irant review panels to include specialists 
fro« fHitstfle the state, and f<»r many estuaries «ore active and 
roordln/ited cooper at Ifin ^etween rwJ* or wore different Sea (;rant 
fr«t^r^im'i winild !if r t*q«i 1 1 »-'^ . Arwl , thp .innii/il Sea '^r/mt funeral fiance 
would have ht» ei icf n.if #»a. AnmiAt thrpiits to the continuation of 
this impf^fr.iiif. progran have Kppo d<«h 1 1 i tat ing . 
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lil^rAb'Jle Xo «vent8 — both..lMtyral, such aa floods ami, hurricanes; aod 
^)^f^^^^^''TOth'^ Xat||ii Ice i dental spills — special concingeocy funds 
dhwld be Established to provide rapid funding to take full advantage 
- ^i^p^he unusual scientific opportunities tfielM ^experiaMsnts'* offer 

\^flriefif ists. Ooctniientf tlon of the effects of evancs can offer valuable ' 

"I " , 

, ^eights fh scientists and Bsnagers into hoif estuaries respoinl to 
^ ^tural and anthropogenic stresses. Conventional funding Mchanissi can 
* ^« dot resp<»nd on appropriate tioM scales for studies of events. The 
^ extensive ntudies of the effects of Tropical Storv Agnes (June 1972) on 
the <*he^/ipeAkp Hay vere possible because of the foresight and the 
courage olj^the Directors of the Chesapeake gay 'institute, the • 
i;j1ie»iip«>«)^e Biulogiml r.aboratory and the Virginia Institute 4rf Marine 
Sciences* Studio vere started within tvo days of peak flooding and 
continued for weeks before even unoiflclal coavitments of ^^pport i#ere 
secured. 

More mmev fur estuarine research is not^>^^ answf^r; not alone. 
le more rn<>eiirrh support laay veil be needed and Justifiable* 

ff \t not pr«*ceded or acrowpanfeH by fundamental structural 

* 

^orieatif ^At ional) changes in the ways in which estuarine progrsM are 
denlKneH nnd c'tnHiK'^edft ve should expert to see only marginal 
improvefit^nt \u tmr iitiffprst nndlng of «»fff ttarlefs and In our abllltv to 
«sfirt/iKe th#»m #»| f ecr ! vel y , ^ 

Wti{l*> imire imvnev a4onr 1ft nnt the an^l^^r. neither are smre of 
fhv <j.TBje kind*; nf ntudfpH which %#e hnve coodiArted in the past. "Ctood** 
t ttHr Utc f t' *'.**. '^T t'h mufit h«» prograiqmAt ic . Nnt f»nly wunt tli#* inc^ivfdual 
pl*»reH • the project*;— be gocni » htit they must fit Into larger carefully 
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concel&d. srten0btlc«lly-saund/4)C%rdij{fii,pUiwrT.prof[raM Each 
eatuait^ is unique li^tts totality, ^t<''ther>( avdi prlaary character- 
intlrj^i shated by all wi^h^^|l|ljafr'j^i^ou6 '^ansf er of at least 



ttf vtidk If Arned in one, estuary to hom or all of the otl^rs. The 
proceRftes actlfiK in all estusrieB 9«MS» ibnt the relative 

i^ortano^ of rhcMie pr€K:esBe6, chelr lltteractions and the aanlfes- 
tatlMta {>f rhofve liit^ractionR* ttfT tfuhetantlal ly not only from im« 
estuary to the nexl, hut %g^dLt^0^pM^[sk^^ of any given estoary at 
any given tine, tn addition, there •'Wte large teisporal variations in 
e^tiiarine prot'csd^fi and In the characteristic pro|>ertieB produced by 
thone priK <*HHe». fh^ prografiis miat be deaign&d Co perait us to 
tindernrand bow individual eittuatleii s^ra'teaa operate « It i» this Iev«l 
ot under At and ing — of specific efttuarine systemm — that is -required fbr 
the developBpnt nf effective manageoent Btrategies* 
* Many of the Boat Iflffioltant first-order disciplinary scientific 
questions in estuaries have been addressed; few of the second-order 
disripl tnary questions have been considered; sild almost non^ of the 
mvHt Ipiporfnnr, rontplex intpr^isclpl f nary questions that relate to the^ 
int*»r^<t <r»nR of the physical, rhewlrsl ologicsl and geological 
prnr^<:F:pq h^vf* h«»pn studied. It Is^thls level ot understanding vhlch 
15; rt>iiiirpd for effertlvr mnnngntent . Thtf bohc^ inportant entu«rin« 
<|ue<ir Intin -<it lenst for management--are fundj^^ntA 1 1 y fnt'erdlBcipllnary 

TblR IpvpI of nndJr^t nnd Ing which «»ffert!ve ruin.-ig^8ent renuires 
al«;n ir- t h*» l**vi»l whli'h H i scotiruKes support frow or ^^inl znt Ions such as 

-* -1 

«;rlenf fHr nn»»qr!nn*i wfl I be enorwcmrtly wore Hifflrult than tbe firsf, ^ 
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htir ft is on the first vhcre most scientists aske their reputations. 
The second order questions sre complex and are not aaenable to 
Ja<ile solutions or to attack by large* shnrt-tera (1-5 year) efforts. 
Hsfiic research on coiaptex estuarine interactions is still inadequate to 
provide an Adequate scientific basis for etfertlve saiiageswnt of 



fBtuarlne svsteas Including those that relate to pollution sumaReoenr 
and estuarine rehabilitation. 

To manage estuaries ei feet ively we need predictive Bodel8-»«o<tel6 
«ihirh are both process-oriented (cau^I) and empirically based. On 
hal;ttlce, our modelllnj^ efforts to date h^ve been useful » but they nov 
well have 'out run our understssnd ing of th** processes upon which thev are 
has*»d.* Niiny unv;irv citizens and env I ronraent ai managers are prone to 
place blind faith In the otitput of coiBputers and models, I vould 
remind vou of T.H. Huxley's admonition in 1869 to the c;eo]oglra1 
Sorfptv of !.nnd<in regarding premature extrapolations from mathematical 
treatment to hlologfral problems, "This seems to be ofie of ,the many 
cases in which the admitted accuracy of mathematical processes Is 
allowed ro throw a wholly inadmissible appearance of authority over the 
refiultfi oht/iinf*c! by them. ..As the Ki*in<U?fit *mi i J !n the world vHl not 
exrr^ict wheat flour from peasco*!^. *f;o pageM <»f formulaH will not get a 
^«I#»f<nite rrmilt ,»ur of lo/ise H>ita," 

The mofit ieiportant eRfuarine s^iidfes, then, .ire comprehensive « 
m»i!f !-v»',Tr Inter d if t (plfnarv <;titdies of entire pntunrlne nystems. Such 
<4tudief? t.ir** pncirly In (owpetltion for funds at the Katlc»nal SrJenfce 
Koundrtt Ion. Interd i.qr f pi tnary studies ottpn "fall through the cracks'* 
•If f'':i «;lnr<» rh*«rr» fq rui t.»nfc^*«r ♦utv l\t er d f sr f plfn;! r y prcigr.m. And 
regif»nfil ^tudlm are frf>wned i»pnn. 
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Continental shelf studies are In an explosive stage of development, 
kliile present funding iV Insufficient to support all of the excellent 
Hr(idf«»s beli^ proposed, the science is sufficiently exciting that it is 
dttractl^g increasingly the attention of aany excellent aarine 
scientists as well as drawlDg people trcm other disciplines » such as 
applied machmssticB. The situation in estuaries is the reverse. SMe 
of the best scientists who worked forwprly in estuaries at^ directing 
their attehtion farther s«avard where projects are Judged on their 
scientific sierits Bnd rot on their political desirability. 

Most of the contributions to the r«fereed literature on estuaries 
have been produced by academic scientists. While this is onlv one 
r#*ASure n! scf*-n{^ufc productivity, and an Imperfect one at that, it 
dofs prrivjde soffle useful inforoation, 4?ffirpr et al . n9fil) analyzed 
the Inst i tut ioPfli affillatfbns o( ^nlor authors of refere«d papers-^d 
the identttiable Federal funding of estuarlne researchps^cy reported 
that over A 5-year peri<Hl, 197S-19BO the acadewlc cossi&ity produced 77 
percent of the'refeWrf publications* followed by FederalH^boratories 
n*> percent) apd «;fnfe» municipal, industrial and other_5^<^ces (8 
percrnt). An ,inalvF;i*i of Federal funding re!nr«d to ocean pollution 
1 1 drvelopSJent . and monitoring showed that the projects in 

f{«c»l l^-ZK i#ere Uinded .Tt a total $1^^ mliHftn, nt which $111 

rlbed to research, Including S40.6 Billion related to 



f{«c»l v^r l^-ZK 
Bf 11 f on wiiR^ARcr i 



estu;irtes^( Inter jRewcy Co«mitt*»p on OreAO Pollution Research; 

nev<»lopm<»nf , /ind Monitoring 198!) . (if that total of $^0.f» isfllion for 

f 

* pstuArine rpspnrch, the academic c^>iniminlty was granted SW* Rlllion or 

i; p€>rof.f f^i tH#» tot'il Fpdfra!. p^ttiarin*- r*»ft#»arch fond*?. I suspert \J 
thiK fMTrent.iK** Has der lined fiince^hat time, F.ven If it Jias^ot, 

> , ... 
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thei;p has been a definite shift away froa basic to vhat is^ 

euphesiistically called "applied" or "goal-orieoted" research. 1 wmild 

reinifid the Subcoomlttee of ftofiethlng Louts Pasteur pointed out 

'*To hift who devotes his life to science', nothing can give 

ffore happin4S8fl than increasing the oui^r of discoveries* 

But his cup of joy is full when the results of his* 

studies fiiM* practical application* There are not tvo 

sciences. There is only one science and the app lication 

' -• --r^;^ 7-^^ — 

of science f and these tvo activflties are linked as the 

fr uit J[ s to the tcee . ** 

\ wnfild like tn make a fev consents about monitoring ptograws in 
pstunties and a project ve are doing at the Marine Sciences Research 
Center vhlrh ! fw«llt*ve could contribute to improved estuarine 
managei^nt. 

. A«j a Nfitinn, we invest tens of aillimis of dollars a year. 
DiDnitoring the miirlne environment, Es^aries are aoong our favorite 
r;irget areas* Relativelv few of th^ data collected are ever analyzed - 
jml rarely ,ir«» the/»e data used in drcls1on'malring<» The estah I ishwent ■ 
uf diflRmifit If cxmltorfng prograras'to establish the status and trends in 
♦'stunrin*- qiwiHty mtr.t pwergf frota research wh1<*h provides the basis 
for BfaMon sflertlon, saWpl InjT'f re<|Mency and the propeVties to be 
neaf;«ired. Sf^^i6m doep thU occur. Monitoring progr^ims which are 
.ipftropr irife! V dpsl^^ned and eiceriited can provide valuable IrforAation 
al'fiuf rh#> ^'stti.irlne eiivf r/ini»*»nt , Many «x I sting prngraM do not meet 
t],*>He <ri{«'rliJ inH ;irr "t little vn!ne< Monitoring progr/was sbould he 
ir tent n Ir.Tl I V and tfthnlratly sound. They also should hp raodeat in 
exf'^iTt so that the Ifkc^Mbocid of couttnftSng the progri^i^ over extended 
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periods (decadan) in high. At least as mtch support shcmld be provided 

to analysse the data as was provided to collect tbeti. 

The laaxiaRement of cmr estuarinft resources is ^dversely affected hy 

the diffirtilty of using available scientific data and inforsatlon in 

f 

the decision making process. The decision siaker who has t'o make a 
choice rottarrow Is not aidetl by a roopfal of reports, coiqniter 
printouts and Journal articles that contain data and information 
r<^evant to the decision. To provide a better interface betveen • 
scientific knowledge and en^iromental nanagesent, the Marine Sciences 
Refiearch Center under the leadership Qf Profesaor Pet^r K- Wcyl has 
deveUiped personal rnwputsr -based Information systems for the Port of 
New York and New Jersey and for the Port of New Orleans and its 
connections with the Gulf of Kexicti. 

By making use of the latest develo|»ents in microcomputer hardware 
and snf tvare« we have developed flexible » decentralised and inexpensive 
information systems that can be used independently by>^ variety of 
Federals state and local public, agen.cies* as well as by the private 
sector- The systean permit ready. Interactive access to a wide variety 
ol space-€;peclf ic and genetic information about the local estuarine 
environment, 

0 

A nfui if ir.it ion nf the Fort of Kew York and New Jersey syatem is 
current I V under development, to fwprove the processing of permits by 
p«h 11 r agencies. A*clftrk enters the location of the proposed project. 
The Hystem then searches a variety of infufiarion files to produce a 
printout rh«e {i{«>ntifies «ind describes al 1 'potential local conflicts 
and envirnnwenrnl rnndltlnnK that should be considered by the officer 
rt*spotif; f ble fnr pvniuating the permit. Tn addition, the printout 
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idetiClfle^ relevant maps, political jurisdictions for the site and 
other infiorsatlon. The systM does not Bake deciaicms, rather it 

^nabfefs che^ufffcer responsible to aake effective decisions more 

i 

jpf f icietit'ly . 

1 iraMld be reaiss if I did not take this op^ttuniCy to eake a fev 
nhservat ifc^ns about soae of the 8|^cial probl^M and needs of out region 
and sy oWn institution. We have, living vlthin a radius of 50 siiles of 
the center of New York City, nearly 10% of the entire population of tile, 
rtiited States.. Everyone of these individtsals lives vithin the drainage 
* basin of ^ne of the estuaries *in this region* On Long Island alone w 
havp pnjiularion f>f «>re than 7 million people; everyone of whoas lives 
wielfin If) I miles of a coastal marine environment* If Long Island were a 
state, it^wnuld be the 10th most'' populous state in the country. l*f it 
were a ns 
vnrld tfMlay. 

Long Island is coastal — in its entirety. Since we have lOX of the 
countrv's ^iwrpulatlon living within the drainage basins of the estuaries 
rtf this r<^gion, one might expect that they have been the focus of 
intensive Iresearch, They have i*ot. I would venture a gtiess that less 
Fed«?ra1 money has boen spenfr on research in l*ong Island Sound, Great 

??outh Bay jand thp Mndson-Raritan estuarlne system combined In the last 

i 

centtirv asi has been spent on research in Chesapeake Bav in the last 
dernde*, fhe anipunt vl state support for basic research tn the 



ioh, it would be more populous than 50X of the nations in the 

\ 



*A large 
New York 

bet ore ac 



lount of Federal money has. been spent on research in the 
Ight. A planned PK)AA foll«>w-iip study of the Hudson-Rsri tan 
System was s i I f leant 1 y underfunded «nd was tt^rminsted 
innplishinK '^ny slgnificMnt results. 
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\ estuaries of this regioa al«o Has heen wager. Becau^ bo little 

research has been done in our local estuaries, often urn are unable to 
« 

aakr sound scientific Judgenents and to estiaate vlth acceptable levels 
of confidence the consequences of proposed Alterations to the natural 
systens. 

The Most recent in a string of such incidrats relates to the 

proposed Wescva^r project* It coaea dovn to a quest of Just how 

Important the inter-pier areas that would be filled in are as habitat 

for young-of-the-year striped bass, and as a result to tl^ striped baas 

population of the Kudson-Rarltan estuarlne systt|^ Opinions differ 

widely. There are In New York a total of tw acad^ic marine and 

estuarlne finflsh biologlsts^-two'^in k state whose recreational ' 

fisheries rank second <mly to Florida* The Situation in shellfish 

« 

biology is little bett#»r. To correct this deficiency we have requested 
funds fro« the Mew York State Legislature to initiate within the Marine 
• Sciences Research Center a new Living Marine Resources Institute. 

Hew York's, Kew Jersey's and Connecticut's estuaries and nearshore 
envimi^nts offer unusual opportunicles for research. Oo. Long Island 
there is « grester diversity of coastal environments in a Ifsited 
geographicAl area than anywhere in the country. And, the gradient in 
cnviron^ntal quality is extrewe. At t^ng Island^n western end**-New 
York Harbor and the New York Bight— tra have two of the most highly, 
stressed envirnnsents in the nation. At its eastern end— the 
Pecnnics-rianders Bay systew — we have one of the most pristine estuaries 
In the nation. These are separated by a distance of less than 75 miles 
and share nont of the numm distinguishing natural characteristics. Only 
the effects of man d^fer markedly. This is an enor^us opportunity for 
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comparative studies. It Is^ot a substitute for the kinds of systes 
studies I described eartTer. but rather an iaportant opportunity to 

augtient those studies and to pi'oduce generic knovledge vhich bas hiffit 
Transfer value. f 

tong Island firund Is an important estuary. • It ia stressed at' its 
western end by inputs of municipal wastes from Kew York City and becsttse 
the estuarlne circulation concentrates particles, and particle^ 
associated contaainants in that part of the Sound* Most of the Central 
and Fast em Sound appear to be healthy and productive. Vfhy doesn't Long 
iBlAnd Sound exhibit the saM signs of stress as Chesapeake Say. We do 
Hdt kn<^. It ai^ht bp a good Idea to spend a sodest amount of money now 
on fundainpntal research to leam how Long Island Sound operates. It 
('(mid save prorvous amount of money later in trying to correct 
problems ve don't understand and did not anticipate. 

Tliere Is a pressing need in the Hat ion for one, or more* coastal ^ 
and e5ituarlne oceanographic institutions which enjoy the .ssto stature as 
out most lii^tinKulshed deep sea institutions and which, like then, are 
viewe^l as nittional r«^S(*urces. 

Our ^oal Is to PKCabllsh the Marine Sci<>nces Research C«*n«>er as 
fiurh <in Internet Innal resource for studies of estuarlne problems; an 
Inst Itut ion^at will provide a forum which will attract scholars from 
arntcnd the world t'» focus their attention on estuaries. This is an 
.ishitl(»uK goal, but an appropriate one considering our location and the 
^ fart ch;it are the oceanographlc center for the largest university 
f{vst(*v In tlie vnrlcf. fr rIhh is an mttainable one* Tn a recent (1983) 

V 

rpvfpwy twn rttt- M^fibn^f^ mi^lit disTlngu Ished oceanograph^rs pointed 
out .*'The Hatine ^^rlences |{pse<irch Center is rapidly acquiring 
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International stature as one of the very best coastal dceano^raphy 
centers in the vorld. Its location Is excellent. The variety of 
<4djarent coastal Jonaalns* proximity to a major tirban Inf lueuc^^^id 
econosic *tmportafice of aarlne resources of the waters in the vicinity of 
I.oiig Island are uniquely eKtrea; for any cc»parable stretch of coastlioe 
in this country,*** 

V . 

Mr, Ch^lrstan and Kevrfiers of the Subcosmlctee, t want to thank ymi 
for this opportunity , to present some of oy thoughts about estuarlnc 
research and managesent In the United States, th^re are enorvously 
eKciting research questlonfi to he addressed in estuaries. Soise will 
require the development of new techniques and instrusents to 'look at 
estuaries in new and different way^'than we hav« ever done before. We 
have the. technical and scientific ccwpetency within the scientlfir , ^ ' 
coTOHunity to luiprove dramatically our understamiing of estuarlne 
systens. uMth better understanding, better managewnt can io^ow 
through the application of this new knowledge. If we are tb sake 
significant progress, we smst put the science and scientists back in 
their proper places in estuarlne science. This is particularly true of 
academic KcientiAtt^. 



*Dr, James .J, Mcfarthv, A^assiz Profesaor and Director of Harvard's 
Mtisetan of Ccnaparat ive Zool<ij?y and Dr. Robert 0. Re id. Professor and 
Chairman of the Department of Oceanography of Texaa A4M University. 
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" Si'MMAKY or Frrrt'KK Rksi:ah< m STKAl>:<i<Ks Nkkdki) to Mana^k t«k Nation's 

KI:SKAK('M STRATEt;iK4« l-XIK THK Kirn^KK 

rhr ot»j*-i tivi' for this syriifKisium Wiis to d<-v*»lop resfan'h »triit<»git»i4 for rtui 
thi* riafioflV (•stuarH*^i Tfu* oitji-ctlvi- was afiprotiicht^d hy iisti«*nihlinK it nuin* _ 
riatuHr^ \h:sX t^stiiarinr n*s(*an'hers and chuiien^in^ them to think' about futur 
s«*arch dire< tion.s ()ut>tandni|4 rt»spon>«t»s to Uu-Sf rhallengcs where provided 
S4*uri*hers representing viirioUh sectiotiii of the Unittni States l^x^tal an*a andractive 
p^irtii'ipiition by an audience rvprm'nlinK a bnwid Hpectrum of intert^ Tiis mix- 
ture pnJvidtHl an extvllent furum for Horting out the future din»ction9^ wuarine 
reseanrh. I 

The pur|xM<* of this finnl chu|Her is to summarise the et^^^ntial poir\K made 
during: the syriipoNium Although it is understood that multt-disciphnary an\inter' 
related apprc«u he*» .'irej|^ffl*ary for pn)g^e^, we ofiatni/^xi the symposium inft^Tive 
critical are.as so that #Pcoul^bcUK on the insues, Thi^ fiVe arean are: ^ 

(If Water Management and itVjKelationship to B»tuarine Productivity: 

Ci) Sedimc^nt Management and FSstuurine Productivity; 

N^trient4BiMit5 and (k>ntrol of Primary Productivity; J 
Coupling of Primary and Secondary Production: and 

{7}\ Habitat RetjuirementH for Fisheries Production* 

It is uridcrstiHxi that the resource called estuary incluck^ those downstream. 'flood* 
*h\ valleys along the otx*aiiH' «nd (treat i^ikes nhores the United States 

It IS important to emphasize that we must^velop a meam objective evaluation 
of t*cufogical risks in onier to improve manalt^ment perception of ^pentifk findings. 
After all. the sihi'me of mam^eroent b to be able to redact* the number of risks 
that something biid will happen' af; a result of management imprecision. Therefore, 
mie priority re^eafx'h area Involves ttie Intenictiuns of mathematicians and other 
scientifK' disciplines in ihutti-diHcipltnary efforts to- impro\^ our analysis of T»k 
biised on the best si-ientific information 'aoout how an ecoeystem works. As our key- 
note addni»ss cohcluded. we must translate our doubts and uncertainties into the 
language of risk and to educate the public and policy makers about the way it 
should in* us^ti in making dtHrisions. 

Watvr murui^*titent and f'sfuanae prtKlui tit ily 

CHie of the ini|M)rtant problems facing our nation today is the alkxration of fi^^sh- 
water resoun-es /\s the demands for water increane for municipal, commercial, in- 
dustrial, agricultural and nH-reution^iJ nee<te the downHirt*am availability of that 
water detrtsises HslUiH*if*s jie iit the downstream end of freshwater resources. As 
land u.s4» actlvitit^s change Inith around the estuary and near the upstream tributar- 
ies the quantity, quality and timing of frt^hwliter inflows to the estuaries >vifl also 
change Sinre, hv definition. f*stuTirhv^ an* intimately related to the inflow and niix- 
tore ot fri^sfi water with sjilt wat^ thi*s*' cjiahges have the potential of imp<^ing 
significant chang<*s upon estuarine pn«Juctivity. ^ 

The primary qut^tions for research Vi this area is the coupling between freshwa- 
ter inflows a/id primary and/or s€»condary production in estuaries. Wit* need to know 
the i|uarjtitative relationship b<»tween frt^hwater^nflows and the fisheries landings 
from individual I'stuarU'S and regional groups of t^tuarii-s. The entire sfiectrum. 
from when is there loo much to tiKrIittle im a sea.srma! and annual basis, nw^ds to 
f)e deterinlru»<< 

^Our pn^>len)s range trorii Ofrt enough freshwater m\ s*>i«e parts o^-the country to 
^» much in <ith<Ws and rnir Crude estimatt^ haskH\ on currtmt .^ientific ktiowU*dge 
.\r*' n^>t uo<«l ehowtih to fquote pie demands f>f I'stuaries to thy/deinands of otN^r 
wrtter users We lyavf ImitMi X\\H% riverely providing an alhKattAn i>l water to f»stu 
.tr ies up(»n ^ mejin. historical schedule has not providedlthe maintcnunu^e of 

hi^torM ai i^^iductivity The. comm<Hi denominator r(*garding wiJer management for 
fniiint:iinnn: <*srunmne pn)d uctivity lies in the management of |kratershed activiti<*s 

S^^hmvtit fnana^^*m^nt atul vstminnr pnalut tinfy 

Si«dinH»ntary ciiiiriiitensitcs are basic to the fundamentid chliriH'ter of estuari*»s 
fiieni-^'ivi^ Syfinient^ defxisitinl within the niptdfv ch;iriging seAienre of nwistal en 
vironnienf-s during the r«ient g<»olijgic p<»riods an» varieti and (fwplex and are fun 
damerital to th«' kisic t haracteristiiN (if present day estuari*»s. The two basic asptt ts 
n-lafmg tf> estuarine pr<Klurtivnv an* the amount of s<»din^j|»nts that enters the <»stu 
arv and rhe quality of tho*^» si^jinM^nts Thi'si* prcM'ef^'s are immensf»ly alTivti^! hy 
the ttrtivities of man on the watershi»d ot t\w i*stuar)i»s Another aspixi of this pri^ 
lern Ls the lon^: time ts»rMi<<s <d«n-ades toef*ntnrtesi involved in th«» movement *>f sedi- 
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menu from thetr ^rc«« «vell up in the draimipe bmins qf m^r rivers down into 
the estuaries While the soufces of ^iipents are external, internal and marginal, 
the sources nuxt influenced by man eCte external sedimenta alcmg the44vere that 
carry them to the estuaries. 

A gn^t dinkulty in research in this area ^ems from the fact tfiat erittcal experi- 
ments necestory to elucklate relatifmships hftween eco^stetnft and major changes 
in their envircmment sim|dy can hoi >e perfomml. ft is mil m^bie to manipulate 
tidal flushing, floodipg, laras scale additions or rennHab i^mifa^«|«s i^nd abd 
maintain a control system for colnpariscm. Thersfme, roiieh' Wr research in this 
area have^been befon^aiKi after^iKlkb <rf umjor events. A n^r Med in sediownt 
managentent to the developaimfjM||Kctemg and dredge mi^liemi^ nm^^Btmnt 
piaiis and characterixatim (rf* the erf* sediments fn>m«^tt^l*i^ soured One 

of the primanr research needs n a ^^HtertxaUon (rf the pn^a ^ fcs tmt ottitroi the 
movement, abson^ion .and ckdM pUJfW conOuninanta, rates of ^?6uiniUatk»i and 
transformatidns sediment omposftkm between points of entry and 'mf» of accu- 
mulation. We need to dev^^ an experiUpntal procedure to relate 'ib^jpar^meters 
to the response of estuarine ecosystefHs^b need to devek^ a ciUi^Iily to nredkt,* 
for a range <rf envinmmental oonditkHuirthe i^knneratkm ff fme^grain partkles 
within the water ccdumn 'bnd on the e^uary floor and horn changes in the d«ree of 
the aggtometatim affects settlii^ velocity, critical eronoti Wlhcity and the availaWl- 
ity of particle-asBociated contamments. Him research in combination with good eco- 
logical studies to determine the relattmship b^ween sediments ami hamtat type 
will enable us to provide the scientific bans mr emtr^lii^ or mitigating sedimenta- 
tion anU management of the quality an<^ quantify Cif str^m flows. 

NutrienUi and other contaminants and extuanne productimty 

For a long time it has been a conrnion belief that the h^hOrfimluctivity of coast* 
al waters was sunxirted Iwr nutrient inputo from the land. Recent researai has 
phasited importaiK» <rf nutr^nt cycling rather than inputs. Hhere is, at present, 
a general excitement over the rapM rates regeneration that are? being found It is 
Undoubtedly true^that laige nutrient inputs from the land are reaTimd rund intei^ 
nar recyclit^ occurs, there are ^11 yet und^md many relationriiips between nutri* 
ent mputa, recwcling and productkm. While analytical techniques mvessary to roera- 
ure nutrients have been availaUe for several decades it ham only been recently that 
spatial and tenopotal ;r4^tk»w and semonal cycles of niArients have been meas- 
ured m a significaiU samf^ bf et^uariea. It siKnild, thcnreforir, be emphMiaed that 
the fundamental processes underlying the r^Umshtp of nutrient flows and co^taJ 
productivity are^ot yet understood. . v 

' Several fundamental Observatii^ indicate that nutrient problem^ in estuaries ate 
increasing. Most of the human population of the United States is concentrated 
around the estuaries and GrMt Lakes (e.g., by 1990, 75% df population of this 
coutatrv is expected to live wifthin SO miles the Ocean or Gre«tt Lakesh The expo- 
nential increase in tlw use of siK>rganic fert^iaiers of the. Unit^ States hm been oc- 
curring fbr almost a century now. Large scale cmversion of wetlands to urban and 
agricultural developments eliminates them frofti their servk^ of nutrient and sedi- 
ment mnks. As a result of all these, we mnrfit expect that the amounts of nutrients 
have mcrcmed markedly in our estuaries. The lack of ^equate long tertn data 
makes It dimcult to determine if this is^ tnie. - 

(y\fr knowledge of the ^ects <rf nutrient enrichn^nt of estuarine ecosystem itf pri- 
marily ba^ on slwrt term laboratory bodies erf algal cultures and shprtterm syn- 
thesis experiments involving i^utrient a<Mitk>ns to planktm communities. These ex- 
periments have led to the conclusion that recycling is a <fa>minant fs^r in the con- 
trol of primary production of coastal ecosystem However, the ^vent of massive 
debilitating algal, bloonto in maAy of the upper regioru of our natkm's estuaries indi- 
i^te that increasing nutrient infmts frwn ^lieam sounM are miyor contributing fac- 
tors. A m^jor research need, therefore, aVe fundan^tal ecosystem level expert^ 
ments to test how the estuarine ecos^em respotitfa to a a»nl»nati<m of nutrmit 
inputs aifri recycling. Experiments involving lam meeoc^im tanks ami fMd manip- 
ulations such as have been used in limology and terrei^rtal ecok^ l^w'the fxiten- 
ttal of yielding int^n^ted results us^ul for management. Thw will require large 
long term multi-disciplinary studies of ecosystom nespm^ to nutrient additions and 
recycling. 

Iiiowh nutrient Imding certainly is an Important mpect of the impact on eatu- 
aries, the host of synthetic <»anic chemicak and metals fmiml^in estuaries pose a 
serious Hcientific que^km. With the f^lkNii lof synth^ chemicals currently in 
commerical use m thte country and* the rapid rate at which new meagre being syn- 
thesized mises cof«»iiferable que^ion about their impact on Aiwmtfmm estuaries 





m 

ThfSi* fiicis niirt*' ;i tn»niejidmiH chall(*nKt* to the sKivntific tt>mmunl{y to dt^wlop a 
ffsfim'h fWiHtK-oI to undi*rstand lon^ tfrm» jntcyrat**d n*spunsi»s of <*stuarint* ftueiys 
ti'niis to I'xiifti' materials • 

i\nipluif* pnnuh^ ami tuxtm^try pnniui'tivity ^ ^ ^ 

It ha> btH»n rtt-uijuimi thut estuarine fCosy.HtemH are i'haracti*riml by intrinsicaJ- 
' ly hiKh levels of primary production Ai-VOnipatiying th^' well dcxnimenttKi esti- 
nuite^ of 4*stUi|rine primary productivity art» uf^rently ^high levelsi.of «»condary 
production. Although ei»t imatef^ of nc^idary prcxl'uction are Kent-rally iiualftative, 
the high yieldj^i of Tim hen andotht*r organ iHitifi from entuarine ecoHystemtt (^erM com- 
pelling evideniv The f'unilamvntal question, therefore, is what iK the conneetioabo- 
twiH*n high primary pradui*tiait on the one hand and high necond^wy production on 
the qther . ; 

^ While there isi cleiirly^ii tlj^retical rc*latic|iiHhtp betwwn Drimary and secondary 
productivity, documentation-jdff the actual pathwayn and »ati8ract(/ry cldnfication of 
the relative importaiKe arfd ecot<^ical effictem^ies of individual pathways remainH 
unn*s4olved . ' 

A fundamental management qu€>»tion revoly^ around tl^ issue of ^hetherVone 
«cari protect or enhance necondury product ion^Dy man^^ing for a certain level of pri* 
mary production For example, what is an acre of salt marsh primary productivity 
wort l\ in fish^rie?; prixJuction/m the receiving estuary? 

The most Imptirtant research need in thiai arep involves the development of a 
iluJntitative relationship b^ween primary production and sipccHidary production in 
estuiiriett. This will require multi-difKiplinary a]^ro^hes at ecosystem level studies 
to u«irav(*1 the myriud of food chiiins^and rel^tipnshipB that exists in the^e caatitai 
<i*oHyKtems We need to know tf^ cottlp&rative tnophic^mportance of vascular pbnts 
vs. plankton orgunii* matter Related to this question is tne degr^ to which co^ai 
fisheries «»rganisms utilise detritik fi^ an energy source and tm impac( of removing 
large tracts of detritus^producixM( salt nmrsl^ and s^gra£» beqv. 
^ ' Food chains in estuarine ecu^^ms, like in cHher ecosy^ndsi are interconnected 
both q^antitatively ami qualitatively. While it is <^i€ntt that <|3antfty of bid{naaB at 
one produ^r lev^l helps determine tlw G|uantity of biomass |k the mtX level, the* 
quality may be the most si^iffcant limiting fc^or. Fo« exanotple. the' production of 
large biomqsses of blue^reen algae in some of our nation s estuaries might (esuh in 
very short food chain circuits because none of the secondary con^uffters are able to 
utilise the fmr quality blue^reen algae. ^Establishment of the qualitative reliUton- 
ship^. as well as the quantitative dependency, is necessary before estuarine managi*- 
ment can iinpnive and Ihif^ will require a rather sophisticated research efTort. Irodi- 
-tional feeding experiments need to be improved to the extent that chemical utilisa- 
tifin ts also n^nisurcKf. . 

Ui'^iUa j%*quiivments fiw, fisheries fmxlucHm 

One of the traditionar values of eiituaries.^hroughout tbe world is their role w a 
nursery area for many of the commercially and recreatiimally important species of 
fish. It has been well documented, hon^ever. that more .fish are produced in ]^e 
estuaries than in others. Well over {H)% of the f^h tonna^ taken along the c<mst^l 
fringe of the llhited States are dependent upon estuaries coring some porttof] of 
rheir life cycle. This seemingly (Aligatory dependence has kmg been held to be the 
.nuist important furidamentaT societal value placed on estuaries. Perhaps the key to 
more effective fish<»ries management is the understanding of the role that estuarine 
habitat plays in the production of the fisheries in question. 

There are thri*e major reastAis |hat have tniditionally been held to be the reason. s 
why fish use e?ituarie» The tremendous primary uniduction attributed to estuiirtes 
leads to an mcreased food availability. The 6(len shallow and Iniickish to sometimes 
fr*»sh water available ip the estuari<*s offers protection from f^ieditors on the ytning 
of many sfiei'i<*s Certain, fundamentally important.U*hi>mieal5 sSch Mpvitamins and 
growth stimulators seem to be available in the estuari«s as w€*ll us tne availability 
<if suitable phy.sical .nuhstratef?. • 

In recent years it has hi'Conie increasingly appa^nt thnt the distinct ive attrilnites 
of nursery areas are difficult to^define. An impmlant r»tearch que^ion, therefdre. is 
hf)w specific is the jieleciion for a ni/rsery habitat and what basic criteria arp needed 
to prfKiH't thfisf* chariK'teristics to provide suitable fisheries production? The dtstri- 
ion of fishertc^s spi-cies in e^tuaricm is life-stage dependent and many species use 
erf*nt habitats in a pr/dictable sfH|uence. H|tcept for a very few* species ^salmon, 
for examplei. we d4> not know the cueing mechanisms used to initiate and guide 
thes<» nioveim nts: nor do we know tlw relative importance of each segment in the 
*4ei|uetiii» We still need answers to basic questions of sizes and reasons for,specie» 
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migralkm, retitured times of ra^dbuce in each s^pemmt of U^b e^uary, and the ef- 
fects of,envin»|m^tal v^riatMm on 8ur¥ival, growth and iMwtiimt 

TV moet tmpmajit funcbui^tal questkm* b tenn» rf'^eff a ctiw nmngBment pm* 
frmms, revdVes around the central qiwstHMi of the «^tkHMdtiip between fiah pimuc^ ^ 
* ticm irt the estuarv ami the quality aoA <|ttantity at nuiaery arei» in. term of the 
availability of ftiod ami suhsaqptimt gnmth and mortality. In other w<»tb if we im- 
prove and ^ilfltap nureevy hcd^t' in the nation's estuarm will we also improve an 
enlai]|e the fmbenea producttcm aloi^ our ooaalal frii^? 

While tlM»re is confldbndrfe evideite that ecfm y ei a m oon%uraticm la important to 
ftsher^ i^oduction, we fue far from undetvtai^Ui^ the comvim mik of irfiya^i^ra- ^ 
phic features which maike tb»B ertnaries so prodtMtive for tmL An important inte- ^ 
grater of eetaarine halntat and coastal f^ierM prodoctkm are the hydronraphic t«s^ 



gimes characteristk of estaariesi In"* order to nndeistand cptuaiine nursery utilixa- 
tjotk^ it » critkal tlmt we also uncfeistand the ^kmacA cdianMiOTMks cf the e^ 
aries and Y^m theiie rel^ to^ th^ i»e of the nurseries by r^heriss species. 

Th^ sohition to all these important questkm will require larg^t ninlti-dsscipiinaiy 
stiKlies based on good* (eiMUa hypotheses* 

[Editor's Nom— foUowing documents were suftmitt^ along 
• with Dr. SchubeFs written tratinKmy and were retained in subcom* ^ 
mittee files: 'Ten Cr|t^ Que^ons tor Ch^peafce Bay in Res^rch 
and Related Matters/^^^ Chea^peake Researcl/Cctosortium, Octo- 
ber 1983; **An Ooeai^Ofimate Research Strategy/' by Ferris Webster, 
Natiortal Academy Preite, ;984; -and "Fundamental Research on 
Estuaries: The Importance of an Interdisciplinary Approach/' Na- ^ ^ 
tional Academy 1983.] 

Mr. Studos. Thank you very much, I>r. SchubeL 

I am going to begin the questidning. I have questions here that I 
am confident will go^beymia 5 minute I am gmng to £usk Uie staff to 
gently inform me when it is 5 minut«» so that we can keep a fair 
appsrtionment of time for the members wik) are here. 

Dr. Baker, you say cm the second p^i^ d' ycmr staten^nt that our 
research fleeft will need r^Uu^ement in a' fe^ years. Are ymx refer- 
ring there to NOAA's research fleet, to the UNOLS fle^ to nei- . 
theror toboth? 

Dr. Bakkr< I am referring therie ^the academic research fleet 

Mr. Studos. Can you be more precise about the need for and the 
scope of the replacement required, and would vou cypect fimding 
for these replacements to come frmn t^e Federal Govii^men^ * 

Dr. Baker. Yes, I think in general we would be expecting fund* 
Ing to come from the FiMieral Government A detailed study on the 
need for repllK:ement of tJ^ ^:ademic fleet is beiiu; put tog^her by • 
UNOLS now, and that can be ma<fe available to the subomimiUee. 

It is important to note that the University erf* California has pro* 
vided the . Scripps Instituticm of Oceanography with a research * 
vbbbbX built with State functe, and that the University of TexM is 
planning to build a resrarch vessel with State fun^. Tliew are ex* ^ 
amples of £K:»demic research VMiscfls that will tuA ccmie from Feder^ 
alfunding. 

Mr. SxuDDS. I am not sure there is a great danger of a great 
many additional States dmng that . * . 

Dr. BAsm r think that is pro^^Iy right. ' / 

Mr. Studos. Dr. Heath, you propose what you call block funUing 
for oceanographic institutions to rdimild tl^ir infrafi^ructui^ for 
marine scientific research. Do youlmve any idea dS the anMHint 
money ^that would be needed to do tfie m>, and does iy natter ' 
which Federal agency pihovides the funding? / . . 

Dr. Heath. Aonirate ertimat4» don't r^yj^ist, I believe. ITie 
problem has tmrely begun to be darned, but certainly numbers will 
be in the $30 million per year range — - ^ 



Mr SruDDS. $30 million?/ 

Dr. Heath. This wodid be a good opening number. 

As far As the appropnate Federal agency to be invojved, provid- 
ing jthat the guidelin^Jfcrrire appropriate, I don't tliink'it necessari- 
ly makes a lot of difpSrence. The m^jor .block funding ^in the past 
was through the^Off^^e of Naval Researcli. Subsequently, of course, 
the National l^ienc^ Foundatk>n has play^ the dominant role in 
funding for oceanon^phy» but I don't think there is any particular 
magic in either omA other organizations that make them^ uniquely 
qualified to do thp. y 

Mr. Studds. Wnat criteria should be applied to determine the eli-" 
gibinty of an imtitutibn' for thi^ kind of funding? > . 

Dr. Heath. 4^nnitely peer review. Awewment of ^nsible long- 
range plans by peer review would maintain the kind of quality that 
we are used to seeing and would make sure that the funds are well- 
spent on hi^h priority items. 

Mr. Stodds. What arguments would you use to convince OMB 
that such fifnding would be ih the national interest? 

Dr. Heath. WeII« I \\ope that they would, look at the hi^rical 
record 'and observe what happened to the nature and the ^fttality 
and the number of scientific results which emerged during t)^ davs 
of block funding, versus the same level of output now when the 
funds are cut mto minute blocks. I think that they mmid find that 
in terms of efTiciency, that ,is, the anfimmt of product per dollar, 
* oceani^rafphic research was much better off with the block fund- 
ing. 

Mr. Stuhds. Also for yoi^sir, or I guess for anvone else who 
would like to comment, you say; Dr. Heath, on page 3 of your state- 
ment, * 'Virtually every component of the Federal est^lishment 
now acts as though it were able to manege lqng*term scientific 
planning better^tban the institutions whose futures depend on such 
planning.** X 

Could you elaborate a bit on that? 

. Df . Heath. I- think this has largely grown up from some very 
v^lid concerns over accountability, but I think it has reached the 
point now where, ii> many cas^, program managei^ are forced by 
legislation to make decisions on the allocation of funds and the 
way that they are accounted for which ideally have nothing to do 
with the nat.ure the %ientif1c problem^ that are being adqreeHSed. 
I think that the kinds of regulations that are applied have v^ry 
little to do with whether or not those funds are achieving the scien- 
tific: purposes for which they were allocated. * - 

Mr. Studio. Again, bear in mind that anyone is free to anawec. 
Which agencies are doing what kind of planlnirfg that could better 
be done oy the ocean(^aphic institutions? 

Dr. Heath. I think virtually all of them. 1 think that Dr. Schu- * 
b^l^s comments a mon)ent ago provided kit exceUent^ example^ We 
are fami with a number of severe dtlTtculties in ea^uariae settings. 
It is quite clear that* if one were to back off, make seme rational 
long-term scientific plans, and allocate the resources for relatively 
extendedj^eriods of time, we would make much greater progress in 
sojvinil^^ose problems then we are able to do under the present 
r^ime. 

Mr. Studds. Qne more on that subject, and, ^ain, for anyone, 
are you confident that the institutions are better able than ^e 
Government to agree upon a coherent research plan, or is there 
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iiot an analogous risk that they would be hindered by disagree- 
ments among the institutions then^ves? 

Dr. Heath. Oh, I am sure there would be disagreements among 
the institutions, but I think that appli<»ti<m for peer review 
plus* the fact that the isurvival of the institutidns, in the long haUl, 
depends on. their effective adiiunistration of this kind <rf sumwrt 
would ensure quality. The management of these funds by som^Mdy 
at the Federal level carries much less penalty to the people doing 
the management than would management, at the institution^ 

Mr. Studds. Wpuld anyoiw else care to respond to Uiat? 

[No response.] « . . ^ ' 

Mr. StuDDS. If not, I will turn to Mr. PntChard 
• Mr. pRrrcHARD. Thank you, Mir. Chairman. ». ^ ^ 

\ would ask generally of all the.paneh are we talking about a 
massive influx of Federal nnmey? Do we have to dcHible our effort 
or quadruple our efforts? What are we tidking sJbout here? < 

Do you want to start, Dr.* Baker? 

Br. BAKER; I think it depends upon what we are talking about. 
The National Science Foundation has put together a long-range 
plan for ocean sciences, basei on thte best scientific estimates of 
what they think they can do and what the community is prepared 
to handle. They see a logic^ argument for a budget, not necea^- 
ly one that would be accepted, but d logical argument for a budget 
, that would triple the amoiint of funds which they currently have 
for O(^fifiograpny re^^ux;h.. 

Th^SF Division of Ocean Sciences has about $130 million and 
they are talking about going up above $300 million. ♦ , ' . 

If we look toward satellite programs that lire aim^ toward 
oceanography, the . kind of satellite -program that the oceanogra- 
phers would like to see operating during the next decade, that is, 
the decade of the 1990*8, is a four-Tnission program that would be 
on the order of thVee-quarters of a billion dollars over a 10-year 
period. That is to be compared with the kind of operation we have 
now. The ocean drilling program, for example, js. a program that 
costs, over a 10-year period^bout $300 mAUlbn. That is also a typi- 
cal cost of fa Single satellite mission for oceamigraphy. . 
. So, yye are not talking about a migor change m order of magni- 
tude, but 'we are talking about double or triple the amount of 
money that we currently nave. 

■ Mr. PRrrtmARD. Do any of you other gentlemen want to com- 
ment? Dr. IUjss? , / ' e 

Dr. Ross. Not talking speeifically abowt ihoney; but one of the 
problems the scientific community faces is the genei^ predictabil- 
ity of funding. iJn the last few yearsHfcjere have been Aany fluq|ua- 
tions in the budget procece and* this (»uws an inability to make 
long-teriri plansrWe have heard about Sea Grant, for one examide^ 
but there are other agencies or programs that have started up and 
quicklrdisappear^. It is difTicult to wdrlj from vear to year with- 
out knowing whether the program will survive; that type of behav- 
' ior, regardless of the funds involved, makes it very hard to develop 
tong-term scientific programs and to focus on the right questions 
and to attract bright young, scientists to |»rticii«te in these en- 
deavors. « ^ • ^ 
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Mr, PtarCHABD. So, besides Uie leirei» the assurance Uiat funds 
will be there for a certain period if time so that people c&n plan 
th^ir^ careers is vital, ^ ^ • » 

Dr, Ross, Ye% sir, yT. ^ * 

Dr, n^TH. I would lajlimQ/^ that comment, and lihink oi^ can 
get some insight by lodkin^ at the way that other oountrilSB cteal 
with tl^ir scientifk: sumxnt for ooeapograi^, A very typical level 
of (x>mmitme&t is 5*yecurB althoi:^ i^m^niaticms may well be on a 
y^ur^ywx basia Skidi a' long comwitnwit is quite unus^ ifi iK^a- 
, denlic oceamgraphy i& this country, 

Dr, ScHuasL, I certcmily would add that that kind of predktabil- 
ity in funding is necessary in ertuaries and^coai^ waters. We 
have not. had^tiiat. . * ^ 

I Dr, iBoKSCH. With r^&rd to envircmn^tal quali^ research jnnce 
most of the emfdiMis m placed en- coastal aiKlQertuarin^ waters, as 
Dr. Schubel n^nticmed, very litHe it is gomg to t^.loi^-term 
^research of trying to ui^rstand 1^ tl^ay^iiia operate, Now« we 
have a grMt diversity of ^osstal Miviij^m^ts arrand our ccmntty, 
and not all of ^thern need to bci^ei^ustively sttuli^ 0^ can exr^ 
trapolate from tme to the oU^r to a cwtain ext^mt, but thte is an' 
area tihat is esfirentiall^ grossly underfunded bt present aoA it is 
going to be^fxpensive mmply becatxae^ofythe wkle^ range of envinm- 
ments we have to omaider^ 

Mr, PiRncHARD, Thank yim, 'Mr, Quiirroan, ^ 

Mr, Stuihis. BIib* Sdbneid^, 

Mrs. ScHNKnnsR. Thank ymi. . ; - , ^ 

. I^have been listening to Dr. Boesdb, and also-K*. Sdiidiel's testi- 
mony. To summarise what tlw two of vou have be«i tmpng is that 
the priorities are not being appropriately set, and we have to put 
the sdentific community back mto the loop. 

It seems to me thaLwe have so many dmer^rait luivisisfy cmnmit^ 
tees already in existence and, ySt^ you feel that our Government is 
not am>ropriateIy prioritorizing how funds diould be expraded, I 
have heftrd the mention of Sea Grant and ti^ Ahin^ rataarine im>- 
graros,.eitviromnentaI quality, and I am not walkkig away with 
this collection of testimony with vfbBt you genUeniMi can collect 
tively define as bcmig the ti^ five Mues that ou|^t to receive tqp 
priority funding in this country. 

Is tli^re a consenmis an^mg yourselves? 

^pr. ScHUBKL. Let ine reqioftd fw the estuarine ocmmiunity. I 
tliink, certainly, the t<^ prknrity that I wmild have is that we jo 
Sack to trying to un(terqtand how estuarira operate. We, did in 
early ld50's wive many of tl^ first mtter 'pnrf>lens9 in estuarm. 
Mudi' cf the foundation of oar underrtaiMiing of the i^ysics and bi- 
oImqt of estuaries w{» laid during that pdriod. 

We have never gotten on to tb^ next generation quertiliss, ti^ 
much more difikult second cmfer oue&ioiui^ and tiiose thSt detA 
with the interaction of tl» Inolog^. me dwniistry, the geolpgy, aiui 
the plmics. That is the Ifvel cf undCTrtanding that ymi have to 
have if you want to manage an ertuarine Bystem and make reliable 
pii|pctions abmit what a |m>pQsed activity by society will hjne en 
tSR sy^m. 

We have been in such a hurry to do the ^^(rikd raMarch in re- 
sponse to a series of craes or perceived cris^ that we have not 
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even begun to attach that 'S&cond generation of qiiesUdns. I think 
that is a terrible mistake. ' 

The Feder&l Government and the States have been extraordinar- 
ily generous itv support of ^uarine research, but I don't think we 
•have been given the freedom to pursue the proper kinds of studies. 

As to' the nature of advisory committees, there are. all kinds. 
There are dtizens' advisory^ ounmitteea, there are dtia^ns on the 
i^ientific advisory a)mmitteest et cetera. I think what we really 
need to do is to' go back to multiyear fumiing of important estua* 
rine systems through imrtnei;Bhip8 betw^n the Federal Govern- 
ment and the ai^ipepriate Statm fnd that for early system %n ap- 
propriate, research jp^nb|^developed by the scientific community 
ana is Subject to sdentifR peer review. Hiat can be /lone with 'a 
modest level of support and should be done well in Mhrance of latge 
experiditures of money for. research, 

. If you cai|re to me today and said you had $1 million tonK>rrow to 
dp a study of hottg Island Sound, we amid not put t<^^er p. good« 
scienttflcally sound study of Long Island Sounds in a short time- 
frame to use that $l'miUioB appropriately. If 'you said you have 
$100,000 for the next 12 moMh^^to design an appropriate stuc^ 
and that if it stands the scrutiny of peer review by the best estua- 
rine sciei{tists in the country, then vi^ wijl come up ^th funds for 
t^he research, we could do it I would like to have that challenge. 

Dr, BoEscH, I certainly echo Dr. Scfiuli>er9 comments, but. to- 
broaden the perspective here, and I have na vested inters in the 
sul^ject since I am essentially a coasbd oeeano^frfier, I think 
there is^ a growing consenmis in the oraanogra^ic oonimuQity that 
the time is now to really approach some gicrfial ocean issues. These 
are not only of vast Kientinc intermt but aiao of substantial practi- 
cal importance with respect to climate, fisheries, and the like. 

So, the National Science Foundation in its pl&nning and the 
Board of Orean Science and Policy is att^pting to develop these, 
consensu of ideas that you ask for, 

Mrs. Sdj^ftTEiDER. I am curious as to why Dr. Schubel doesn't feel 
that you h&ve adequate^ opportunity to do the appropriate kinds of 
studies. Is it that the Federal agencies have not provided ao^ess? 

Dr, ScHUBSL. Well, when, you think of the powible sources of 
funding, you immediately would think of going to the JVational Sci- 
ence Fpundation for basic studies of Long Island JScmnd. And we 
have done that and have had some succera.. What I am saying in 
addition, hawever, that the next generation of questions requires 
interdisciplinary studies, ^number one, and regional stud)^ 
number two. You can't get around the need for th^e if. the science 
is to be responsive to management needs. And these are going to 
have to go on for a number of vears. 
, Those kinds of pro.^cts don't fare very well at NSF, and perhaps 
with some justification. So, I Uiink that the appropriate funding ve- 
hicle has not been available. Now, it may be that with the new' 
amendment to the Clean Water Act, if there are funds available, 
for Long Island So^nd, Narragansett Bay, Bqoards Bav, and Puget 
Sound and if the expenditure of those fundis follow tm»e criteria 
that I outlined, I think we amid make signiTli^t contributions to 
'wience and to society. I am concerned that that won't happen. 
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'Mrs. ScTHNKiDER. Well, 1 think that We also share that concern in 
that the nature oft the beast htre in Congre^ and the way we do do 
business is, unfortunately, on. a year-by-year, basis. We hear the 
same kind of testimony before my Science and Tjecbnology Commit- 
tee where the energy industry is saving **we don't kilow if we 
should pursue photovoltaics, of if we snould go with congeneration 
because there is going to b6 Federal funding there;>and is energy 
independence a national priority* or not?" 

We are in a situation here where we don't know to what extiwit 
oceanographic research' and puiipuit of the solutions to some of 
these problems is or is not a mtionaJ priority. ^ . . 

I>. Koss. 1^ * jA 

Dr. Rom. I think onerof t^je ptf^lemd of the jf^t^ras been the 
nature of/ oce^nc^raphy. One of the best definitions I ever, heard, 
by Henry Bigelow, was that oceanojgraphy is the applicatio'h ^f all 
science to the phenomena of the ocean. For many years, we had bi- 
olc^ical oceanogfaphers, physical oceanogrs^herik chemical ocean- 
(^raphers — I think you know Ihis very w^l — and each group would 
tend to push for its own priority. Rarely womd they get together 
for a consensus. « ' / 

I think we hayejseen a growth in the field, if I may, a* maturity 
that now realiz^ that the^ are certain world-wide types of prob- 
lems, techniques and technologies that are important to basic un- 
derstanding of the ocean. I think you have heard some of these 
things mentioned today. ' . 

We didn't comd up with five basic problems. We weren't chariged 
with doing that, but I suspect ir we were, we would have agreea to 
the satellite one, -and I suspect we would have concIu<jled that the 
world climate one was ceirtainly very important. We i^iay have dif- 
«fered after that, but we probably wouldn't have been^too far away 
in our thoughts. ^ 

The point I am making is that it is a varied jffrofewidn, and be- 
cause of the different backgrounds of people, it is difficult to ^reach 
a coi|sensus, but that is happening now. I tl^Snk th£it is a very posi- 
tive sign. 

' Mrs. Schneider. VeVy good. 

I think that Dr. Schubel's refeiynce to the annual Sea Grant fu- * 
neral danco was certainly well characterized, but I must admit that 
fpr members of the ^ientific community to fe^I that you are on the 
outsitie is most unfortunate when you have the opportunity to com- 
mutiicate with your respective Members of Congre^ and also with 
the Ra(teral agencies. It makes our job particularly difltcult, not 
being scientists, to be able to determine where we want the funding 
togo. ^ 

That leads to my next question to J>r. Baker about the procc^ 
that OMB uses in setting budget priorities. I would like to hear 
some ofvour comments on their proems and how it imi^cts some 
of the tilings you were mentioning, su^jh as infrastructure and 
other items. • 

Dr. Baker. I cahy^reall^ comment on that, because I #od1 know 
how OMB sets the^ priorities. ^ - * 

Mrs.^ ScTHNEiDE^ If you were in a situation to mal^e recoipmenda- 
tions of Federal dollars in this area, what kind of sblutions mighl^ 
you recommcfnd? . 
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Dr. Bakkr. I can answer tbat from^the -pbiiai of liew-^ lookii^ at 
thfi science that (An be done tl\(;it would be of benefit to the coun- 
try, and I think we need to iddttify bc^ laconomic ai\d social ben^ 
fits. Then, OBfB Would Imve to' take Inieh infommiicm and then 
weigh it against all ot\^ ecoi;u)mic social beh^ts toAnal^e its 
budgetary decisions. 

When we look at oc^nqgraidiyf one of the very exdting thingi^ 
that we see now is tte possibility^for understanding ^eu^^ the 
climate is predictable. Up to now, 'we haw not evmi been aljile to 
see, the way to' do this. Now, with our understandihg id processes 
th^t occur like Uus pi^ year's. El Nino, for exam^e,, or proc^Bes 
that oc^r when we kNok at^j^ indpea^ng otfl^crf^ dioxide in the 
atmosph^c«^ we belief; that we havCthe tpoh;^^ srieiitiifirally un- 
derfi^n^^ these fi^ystens^ rfiiWMi predictfible a^d if they ai^ 
predScfable, to built Uiat i^nstem that^artimlly ^oes^Uie pradiction. 

This has enormoas impucations for economics/for agnculture, 
and commen^. Tliis is ^mefhihg fi)at we cpuld do. It is iMt an ex- 
/pensive propositicm in teraw d vwy large^budgets^ b||t rather an 
increment on the kind oi activity that we have now. That is the 
kind of program thsA 1 think could be very well sup^rted in terms 
of its benefits to the countiy. ' 

Mrs. ScHNKmraL R^rduig the Joint Oceanograirfiic InstitutKms 
that recently completed th^ reseaiih^ strata for tl^ study t>f 'the 
oceans by satdlit^ for the, next 10 y^rd* to what d^rea has that 
study 'been shared with jthe other Federal agencies that are speed- 
ing dollars for res^rch in this aiea^ and what hc^^thmr response 
been?' 

Dr Baker. We worked very closely with the Fedferal agencies in 
putting together that report. Tfy^ report was supported by NASA. 
We have worked jploselv with representatives from the Navy, wi£h 
NOAA, and from the National Sdenoe Fcnrndation. Thsae are all 
agencies that have difiperent pieces of the acti<m in oceanc^raphic 
satellites. The Navy Mas the N-ROJSS sat^te. NASA is planning 
for the TQPEX satellite that Measures ocean circulation. NOAA 
will probably be rraponsible for a' satellite that mesmires ocean 
color, and the National Science F(mndati<m will be responsible for 
the basic research that takes place. 

i So, we have tried, and I think sua:e8sfully,^to wprk doselv with 
the Federal agenci^ in putting together that report which, by the 
way, is one of the first and, I think, dramatic examples of all the 
disciplines of oceanography working -togipther to put tc^ther a 
pha£^ plan that ^1 bring marvelot^s new results to oc^uiogra- 
phy. • 

MrSfttScHNEiDER. We have the plan, and eversHbody worked to* 
gether to develop it m a unit. Howe^r, the key queetion to Uie 
whole proposal is to what dtegree have the varimxs Federal ag^- 
cies, like NSF and the Navy, c^reed po pick up on thoae recommen- 
dations and to include them in their r^i^fch and c^rati(»ial pro- 
grams? 

Dr. Baker. I think you can see in the fiscal yimr 1^5 budget, the 
Navy satellite, N-RC^, has been very strongly supported by Uie 
Navy and NOAA. As I understand it, that is in the budget I be- 
lieve that the TOPEX satellite is being consiitered as a very high 
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priority for NASA in the fiscal year 1986 bud^t. We are working 
with the agencies for a new color imager for the 1^7 budget. 

One of the points of the strategy was to try to put together an 
oceanographic program, not one that would happen, all at bnc^, but 
to be a pha»^ pn^ram that cwld be worked out with the agen- " 
cies. The National Science Foundation has worked inlo thfeir long- 
range plan the need for the research to go along with these satel* 
lites. i ' ' ) 

Mrs. SctWEiDER. That sounds tikd^ good resiipii^i 
you very much, all the panelists, for their insigj^^l 
Now we will have the opp^unity to ask thoee Fjedferal 
about their commitment. ^ * . ^ 

Thank you, Mr. Chaindsp. i |^ 

Mr. Stupds. Thank you/Mrs. Schneicwn ^ $ 

Drt Schubel, you give hi^i omrks M iirfentions and low ^jarks^ 
for performance to existing Peder^ imd State programs to proied 
and manage estuariwJTo follow upbore precisely a qijlbstion that^ 
Mrs. Schneider was discussing just a moment ago with rji Tiin^ 
ing the ^i;»ntly enacted plan to fund cooperative pollducm ^iss- 
qient and monitoring programs in Long island Soun^ Narragan- 
sett^y and Buzzards Bay, how do we make sure t^is program 
works where others have not? 

Dr. SchUBBL. I think you should involve, at an early stage, the 
scientific <x)mmunity that surrounib those various estuaries and 
the scientific community also in other parts <rf the country. To 
date, I know that no on^ in my institution has been^ contacted 
about the Long Island Sound studies, and I know that nb one at the 
University of Rhode Island has hekn contacted ab(mt the Narragan- 
sett Bay study. 

So, I think, for starters, we need to involve the scientists^ in this, 
I think What we don't need, at this stage, is a detailed monitoring 
study of Long Island^^Sound, Narragansptt Bay, or Block Island 
Sound, because, quite frankly, we wouldn't really know yrhat to* 
monitor, where to monitor, or at what frequencies in time and 
space to provide any useful data to managers who would be making 
decisions about these water bodies. 

Mr. Studds. I think that iemswers the question. 

Dr. Rc^ has anyone at Woods Hole been apprmched with re- 
spect to a Buzzards Bay study? 

Dr. Ross. Yes, we have. This is maybe a little different case, but I 
think we were the ones that found some of th^ 'meyor pn^lems 
there and called attention to them. • ^ 

Mr. Studds. Right This is very recently enacted funding, as you 
know. It may not be underway. 

Maybe it is premature, but are you optimistic about the ability of 
this prograoi to produce information th^t will be relevant to all of 
our estuarin^ areas, or do we have to have individual programs for 
every estuary? 

Dr. R<^. I am not an estuarine expert, but I will say one thing. 
One of the weakness in past estuarine research has berti a tend- 
ency to focus on one estuary at a time. I think as we learn more 
about the general procerees, we will then make great progress. 
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Eh*. ScHUBEu I think, certainly, there are a lot of thii^ that we 
can learn that are tr^fisferable trom one estuary to another. There 
is no question about that 

That' level of understanding may be adequa^te for niost of us as 
scientists. It really is not adequate, though, if you are an environ- 
mental manager who has to make a decision that is going to in- 
volve hundreos millions of dol^^rs or maybe billions of dollars on 
waste treatment, or other decisions tjhat could aflfect the living re- 
source aiid aesthetic qualities of^n estuary for decides to centur- 
ies, , • 

There you have to look at all of the procemes individually and 
collectively and see how they are manifested in that i»rticular es- 
tuarv. The sarnie processes operate in Long Island Sound as in Albe- 
marle Sound. No qu^tion abcmt tha^'but the relati^ fanportance 
of those processes may differ by orders of magnitude and the mani- 
festations, may be entirelv differmt. 

MjEi fSruDDS. Dr. Schubel, you bemoan in your statement the 
dominance of sociopolitical factors in estuarine re»^uxh.^ I can*t 
resist asking you whether, fOr example^ you would ^characterize this 
subcommittee as a sociopolitical factor? [Laughter] : 

Dr. ScHUB£U I would nQver do that. * 
' Mr, Studds. Please feel free to do so, 

^ You criticize the transfer of responsibility for sophisticated scien- 
tific and technical decisions on how to attain research objectives' 
into the hands of concerned, well intentioned people who. lack the 
scientific and technical traijiing needed to make soiind scientific 
✓ jwkments.* 

^ ^ What advice would you givfe to a humble and well intentioned 
pbliQ^maker who goes to the -trouble of soliciting sophisticated sci- 

• entinc and technical, advice from highlv qualified individuals onl^ 
to receive advice « that is not only highly sophisticated and technic 
cally impressive, but also contradictory? 

Dr. Schubel. That is a tough questions I at least succeeded in 
writing something that got people's attention, I guess. 

Most of prdblemd are very complex,^ as you have pointed 
out. I think what we need to do, though, is when we have a par- 
ocular environmental problem, whether that is ocean dumping in 
' the New York 'Bight, dumpii^ of dredged material in the Chesa- 
peake Bay or in Long Islaftd Sounds or any of a range of othen 
pfob^ems the first thing you have to do is to look at the full range 
gf alternative strategies that you have at your dispel to deal with 
' the particular problem. Then, you need the best, the mc^t rigorous 
' scientific ahd technical stssessment of each oC th(^ alternatives— 
fhe environmental effects, the public health effects and t^e eco- 

* nomic impacts: , . 

It is only after the ^lentiHc and technical analysis is complete 
that the social and political factors should be evaluated by decision 
makers in arriving at a choice— in making a decision. 

We don't do that. Usually, we Cake positions at the outset We 
line up on one side or the other earJy on in the process, afid from 
there on we expepd. most of our effort in defending our turf, and 
we never really get around to analyzing the alternatives. 

We have to use science to look at the alternatives afid then to 
put it into the other political ihealm. 
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Mr. Studio. Dr. H(^, are you gatisfled that the State* Depart- 
ment is presently^oing everything it reasonably can to facilitate 
the access of U.S. scientists to opportunUiM for marine research in 
other countries? , w 

Dr. Ross. I would generally answer yes. This is notoan easy issue.. 
The State Deiwftment re<»ived considerable help recently when 
-the President acknowledged the rig)it of other states to control AJi- 
entific research within their EEzT and this committee helped to 
move^him in that direction. ^ .... 

There was a little enthusiasm recently t<^ develop bilatenal 
agreements, particularly between the United S^tates and Canada. In 
my opinion, that may have been a little premature. Bilaterals can 
have a number of imputations that aren't fully understood* 

We have had problems with some specific oiuntfies like Trmidad 
and Tobago, ai\d the State Dejwrtment recently sent people down 
there to meet and talk about the problems^ and that has helped the 
situation. " - 

So, I don't think the problem rests right at this moment with the 
State Department. What I am concerned about, if I may, is a slight- 
ly different aspect of the . proWem, which may with the scientif- 
ic community. I think thefr fears and con(%rns about working in 
this new regime may make those individuals who want to work in 
foreign waters pf ck the simplest and easiei^ plapes to work- Scfen- 
tists have careers to rapidly develop. By doing so, we m^iy make 
our worst fears come true. That fe one of the reasons that I sug- 
g^ted a more a^r^ive appn^ch to make it easier for scientists 
to try this process. 

I anj concerned that a young scientisjt would be hesitant to try to 
plan marine scientific rc^Rarch with a foreign countnr, to go^ 
through all the aggravation, and it is considerable, , to develop a 
pn^ram, to fmplement the program* to succeed in the pragram, 
and be willing to try aj^in. I think' if we could find ways 40 make i^ 
easier, especially so that individuals don't have to learn all the in-^ 
formation anew each time and can know what is available about « 
thfe research style and behavior of other countri^ this cpuld be 
very helpful. At this moment I couldn't fault the State Depart- 
ment. They have been very helpful to rtie, and at this moment, I . 
think they are doing fi good joji. • • • 

Mr. Studds. Do any members of the panel waijt to ramment on 
Dr. Ross' proposal to establish an ofTw^ of international marine sci- 
ence cooperation or to suggest a pmsible location in or outside of 
the Government for such an office? 

Dr. Heath. I think this is something th&t has been discu^^ and 
ther» are pros and cons for the location. I think at least everybody 
that I have had any contact with agre^ that it is a good idea. It is 
a way of accumulating knowledge and wisdom that otherwise tends 
to get diffiipated after each individual experience, as Dr. Ross 
points out. 

I think one cou|^d argue that such an office would make more 
sense in the State Department than in an a^demic setting for 
some of the reasons that I pointed out earlier. F^eral agencies and 
Government organizations tend to be longer lived than individual 
faculty who may be interested in a problem how but may have dis- 
appeared 5 years from now. Thus, from the point of view of longev- 
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ity and availabilitir into the fttture, th«re ki tome bei^t in oanci^ 
.'ating ^ proposed <rf!%ce^th the State Dejpartinent 

r. Sti^M- Ihr- Cor^I, jfxm^ emfrfiasiw in ^mr statement the im* 
jioitance \^ the workthat nas hem perfcmned by.tl^ submera^)e 
Alvin. Y(Hi also say thgt the Almn » ii^>riui^ at Aill capadty^and 
4hat a number crf* out8tmtdiT% fld^^^ i^ognam cannot be con- 
ducted because oflUy iMM fl^^ 

Ti^, you Xalk about ^ imdMrliq^ of having ^ittXf^ to^ the 
NavyVSeoc/^ ' ; ^ ' '' 'ii ''^ 

. ']i¥hat exactly is thB &mim what are its capabilities? 

, Dr; Godsuu The iSttilf^^^^ similar to Alvin, bu0t about 

th^ same tin^ lo^ fiiSK^ 6ie same. It reo^tly was convert- 
ed to vpBmte^ to 6^^00 meteisu Thp^/i^^rabmarft^ is a ^^OtftKm^ter 
ixwt At 4,000 meters, .#e can nftsh abcmt the botton of the 

oceans €i the world, and lit 6,000 n^tm it is in thtf hifi^ ^per- 
cent region wb«re we.cyn ^ to tibe4)ott4mi of tli^ ocean. . ^ 

Tl^ il/i;f n review oommittee, UNOLS, Navy, tfawe hav^ been 
many discussions over th^ part 2^or 3 years a0^|Ljproviding access 
to the academic bommuni^ to wot^ aboard th^Vs0c(i/7'<;and her 
sister veseiel, TUHle, which' gbeb s(»M«^at less ift dei«i, in fact, 
jess than Alvin itseDT tlidse diaeiMS^^pns iq^iear to be moving in a 
very productive and positive directiwi. In fact, during the prat 
couple years, tihm^ have bcim trading (rf* pilots betwemthe Woods 
Hote group, amLti]^ Navy gnmp* and G^p I in San Di^ga 

' However, having aocMS to that vessd mA thmk, inrdbundly im- 
portant for the iK;M^n}c ootauhunity, be^Ae we can address ques- 
tions like suMuctimlDroceases and otl^ 4iuertica» in the d^ sea, 
the mnngnnrnr .q^^Mw^ things we eann<rt now do wiui i3M 

Mr. Studds. WrNMs a^^ress to tl^ vessel at tl^ present time, 
Bikd 18 it actequate? * . 

<Dr, Coarax. It is operated bv Op 23 and Subdep Group I of the 
Navy. It is primarily designed, as I undei^tand 'it, to serve Navv 
minion nee^ but there ^has beeiuniore evenness reosntly to ad- 
' dress the poaftibility of having nK>re sde^itists frmn the academic 
community aboard. 

I should note that there have been a number of academic sden- 
tists operating their programs fr^mi Uiose venels, but it is our <^in- 
ion, particularly in the ^/i^ group, and the need for 6,000-foot ca- 
^bilifyl that sK:gen to that vrasel needs to be expanded. 

As indicated, diwusrions are undet^Nripr, and the Navv appears to 
be much more recei^ve to that question. Secretary Lehman has 

}mt forth some new initiatives, as you prcrfmbly know, in the Navy, 
or ^scientific research, ai;^ one of them is to explore more open 
mrcess to these vessels for the acaifemic wiratific community. 

Mr. Studos. I gather omtrover^y has b^un to devekip over 
access by the scientifte ccmimunity generally to geo]^iym:al data 
concerning the EEZ, infbrmaticm to be colkcted, sm 1 undentond it, 
through me use of multichannel sonar devion, Sra-Bram,or Sm- 
Mark. Would ^ou or anyone else want to commit cfti the impor* 
tance of this mformation to^entific rrarardi generally, anci to 
the implications of any decision to clcttiiy thk data rather than -to 
make it available to the scientiiic ccmununity? 
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- Dr. Hrath. The Bo»rd on Ocean and Sciience Policy has «>tten 
* involved with this to a minor extent I thinl^'that the loss of that 
t data set for scientific research would t?e unfortunate on several 
nt>und8. 

We are fortunate that the U.S. margin, the exclusive econmnic 
ume, includes example of a large number of m^r oce^c proc^ 
esses and particularly of geophysical ^veceasesrand bottom types. Ip 
fact most ofihe.sea-floor types that are found in the ocrans as a 
whole occur oft the nwrgins of the United ^tes- So, we have the 
' possibility of addressing an enormous ranfjet of problems, frmn mid- 
ocMn*ri<l^es, to subductidf soi^ to various junds of geochemical 
procesws related to oil and^gas formatic^ aria m inera l formation 
within our wn mineral formation within our own EEZ. * 
To force the scientific community to eitiier repeat the kinds of 
^rvations that wiU be made and Aen claswfted or be fwoed to ^ 
go elsewhere into »ome of the enVironia^ts that Dr. Ross has.de- 
scrfeed which can he difficult and certaidiy^QC&apuch more raspen- 
sive to get access to tlwm our own KESi^eems to me to make no 
•sense in terms of national priorities 'rind Uie use of limited re- 
sources. • '. , ^. - 
Mr. Studds. Mrs. Schneider, I have tjvo more set»^ questions. I 
WQjild be happy to t6 you if you wish. U 
Mrs. ScHi^KiDRB. Thank you. . ' K ^ 
I would just like to make one brief request whitfh will requuie a 
no^ so-brief response. I would very much fippreciate it if each^the 
members of the panel could prepare for me in -writing, and perhaos 
for the other roemQsrs of Um committee for some point m tt» 
future, a list of the lignificant scientific pn^lems and the new mi- 
tiatives that we are going t»hai% to face within tto next 10 to 15 
years. Second, I would like to ask for your recommendatioiu as to 
how those initiatives mi^i be funded, whether it be by the Fjsderal 
Government by private industry; or^fer cost-sharing mrangements. 
. WhowiUpay? - ^ . ■ ^ ' - ^ 
. JTie third thing I was thinkmg «hout is what benefit to society 
are' we talking about? 
Thank you, Mr. Chairman. " , ^ 
Mr. Studds. Beware of giving assignments to ^^ademira. , , 
Mrs. ScHNBiDBB, I havc taken them for so long, it is about time I 

give them. ^ ' . . ^ ■ - a. 

Dr. Ross. You make the assumption that our societ^r is going to 

be there in 10 to 15 years. • , , ^ . , 

. Mrs. ScimfiaDB?. Well. I know I afad my chairman are certainly • 
working ioward that eivl, and we have great confidence in the 
future. So, once again, let m^ request that, these responses be only ' 
one or two pages. We are talking abmit prefmration for Meinbers of 
Con^reffi, and please eliminate £my voluminous proposals that you 
mignt have, jurt outlines of priorities, 

Thank you. . , . ^ mo <mo'i 

She scientists' statements may be found on pp. lys-MZ.] 
r. SruDDS. Dr. Heath. 1 . ™ i 

Dr. Heath. I might just iiyect a copiment here. The National 
Academy of Sdences Board on Ocean Science and Policy w now in 
the proMsss of a study that is called "Oce^ 2000.' One of its objec- 
tives is to cover many of the questions you have asked. This Study 
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is not going to cSme'out with a final report m less than a couple of 
years, I would guess, both because of the depth in which hope to 
, mdtesB these questions and the glacial pace with whibh the Acade- 
my normallv moves. Thus^ we can give you a quick, response right 
now, but I think the deeper response is a couple yeaxfi away. ) 

Mr. Studos. Just be grateful that wasn't a- television reptAter 
asking the Question givkigyou 12 seconds to^r^pond. 

I ana a lH|Ie leery. Dr. Ross; I don't know if it was you or one^ 
the othcfrs, but on a recent visit to Woods Hole, I was given an as- 
signment That is whv I am particularly sensitive to thi& Was it 
you who Jiandled- me the elementary textibpdk on oceanogrsbhy'' 

Dr. Ross. A few years ago.-sir. 

Mr. Studds. Yes; it,wak quite a few years ago, a|id I haven't read 
It. Sornr about that. Maybe ymat is due maim mine is. 

Dt ^ker, you and severaPother panelists have, commented both 
about the dramatk; technological advances that have odcurred in 
^ recent year* and abovt the possibility th^t we will not, due tb lack 
of resources, be able- tb take full advanta^ of the new technology. 
For exantple, satellites and other new kkids of instruments are ca- 
pable of generatiiig what you call a dati^ibxplosion. The broblem is, 
of course, that the genaration of data helps, little if we do not have 
the ability to process ailB make use of the informatimi deri^. 

I have two questions. First, is this prdblem &Lmed by a lack bf 
trained people to design and operate data processing systems keyfed 
to thte needs of marine research, or is it a lack of the equipment 
itself, or is it berth? * , . , 

Dr. BAKp. I would say that we are looking at a pn^lem which is 
as much the lack of trained people as it is the lack of equipment, 
but It IS not just a question pf ^ people and ebuipment. It is 'also 
a question of trying to undeis^d ho^ to solve this problem. 
• This, is a m^r new problem that we are facing in science, and 
that ^ how to deal with large amounts of data and how to turn 
that data into useful models that we can use evmtually for predic- 
tion. It is a problem of understanding and laming how to do some- 
thing new. So, it tti a combination of being able tb draw on new 
technology with a sufficient bodyjof trained people so that one can 
do this. 

I think the scientific community in the United Stat^ recognises 
this. I think the scientific communities in other countries recogniw 
this.. It is important for us to try to be on top of this, problem If we 
are going to solve it. 

Mr. Studu>. Where do you see the solution coming from; Govern- 
ment, industry? 

Dr. Baker. I thinfi it will be a combination of the acmiemic com- 
munity, industry, and Federal Government laboratories. For exaiii- 
ple, the problem has been addressed, tda lai^ge extent, by industry 
m their work with seismic data that tfiey take for mineral explora- 
tion, petroleum. There are a lot of the ideas which are developed 
there which can be taken oyer to be used for the other problems.^ 
So, I think we will see an important role from private industry as 
well as the academic community. 

Mr. SruDDS, OK. 

Let me end with a general question that each of you can take a 
shot at if you like. Maybe it is sort of an oral preparation for more 
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serious, penetrating thought about your assignment from the geti- 
tlewoman from Rhode Island. , 

Dr. Boesch said in his statement that: "We dt« on the threshold 
of substantial advances in our understanding and use of the oceans 
as 'a result of tremendous technological developments and the 
fusfen of disciplines of ocean science." ** 

My question to any or each or all of you is jvhat the Qovernment 
ought to be doing, if anything, to make sure that we move from 
-standing at that threshold to crt^sing it and making full use df the 
benefits the new technoloKf can bring. Is it a question, from the 
Government's perspective, of money, coordination, staying oih of 
the-way, or what? , «1 . 

Dr. Heath. For lack of any <Hher volunteers, I will step forth. 

There are really two iBsues. One is the commitment of resources. 
We have already heard, some of the awts associated with the MSF 
l4|ng-range plan which J thipk a<klre88es in a venr realistic way 
wh»t is possible, what is imporant, what we are r^yUFdo. . 

The other need from ths Government, 4hoi^h, is ^ long-term 
commitment. In other words, as one i^te into more ^l^l studies, 
more interdisciplinary studies, the possibility of 'solvuiit something 
in 1 y^r or 2 years becomes vanishingly small. So, if a Govern- 
ment a)mmitment only extends for 2 years, and then something 
el^ is in vogue, and the attention is switched away, we are not 
going to see very much in the way of progress. 

I believe you need iwth the jiesouroM and the lon^-range commit- 
ment, i ' •> • ' 

Mr. Studds. Last call for anyone else. 

Dr. ScHUBEL. Certainly, within estuaries, we have not seen that 
samb explcMioii in technology that*has allowed us to look at e^u- 
aries in new and different way^^iecause the time scales are so dif- 
ferent in estuaries, ^^J^ 

We need to develop ne«( tecMnologies. What we have seen is an 
explosion of data that has rclulted from federally funded and 
State-funded monitoring pnwraxm. ' 

I think What we need to d»-il8 to dewlop pn^prams to tran^te 
the data into usable infqilnation .and put this informati(m into 
forms that managers c^f ^y se when they are making environmental 
decisions: 

Mr. Studds. Thank you. 

Dr. Boesch. I think, in r^toonse to your question, we need all of 
th^bove, basically. We neetfenhanoed support. There is obviously 
need to. use our resources beter through more effective inttgragen- 
cy coordination. In a certain sense, we also need Government to 
stand aside at the appropriate time, because there is a tendency, 
once a prt^jfciam develoi» in governmental agencies at all levels, for 
it to take a life of its own. A good idea is generated and then it 
become very formalized and stifles imagination doming from Iwth 
within Government and outside of Government 

Mr. Studiw. Ur. Corell. . . „ 

Dr. Corell. I think with' the study that the National Science 
Foundation has done for its long-range plan, the Academy, NASA 
is also doing studies of this nature, there is a confluence of events 
that is going to allow us to look ahead very, very carefully at the 
scientific ocean r^arch prt^ptim of the next decade. 
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. « There is a certain petjrchologfcal priority that comeB fhMn uknti- 
V fying that as something. We the DOE prqgram of some ymrs 
ago» and it brought mindfit t(«ether. The Foundati<m was committed 
to it for a while. I personally think, ami I hear many pec^e talk- 
% ' ing about the fact that the 1990's might be a deciKle of ocean scien- 
tine research, and the mere statement of that wiU bring minds to- 
gether, bring cmnmitment in mir academic ins^itutiomr will bring 
' programs out of tfa^ Government and iiklu^ry that wcmld allow us 
to accomplish many of the dbjectivm that ycm have h^urd^from Dr. 
' Baker arrtl others of this i^mei today. 
Thank you, ' 
Mr. ^ruDoa Dr, Ross. • 

Dr.^toss. Well, I think everbody has said what I wmild have said, 
^ sd let me ackl fomething different. • ^ / 

- The United States hw recently acquired 4 territory thot is^pneat* 
er than that any country has ever acquired— its owti exclufflve eco- 
nomic tone. I am startled that fhis has n<^ captured the tmagina- 
t|pn of the Government: to look at our oceans and see howjK^e 
' ui» them better; and to dipitalii^ on this expansive resource and 
. the scientific opportunities it presents. ^ 
Mr. Srubos. Did you just um the phras^, the imagination of our 
'Government? 

Dr. Ross. I should have kAown better. 
Mr. Studdb. No, I just wanted to be clear. *' 
Dr. Ross. Well, it is a wonderful X^portuhitity, combined with 
the new technologies that you have b^n hearpig about today and 
^ some of th«ae programs that we may enable us to enter a new and 
- exciting area vH marine science' 
Mr. SruDDS. Dr. Baker^ . • 

Dr. Baker. .Let me just emphasis the need for coordination. I 
• think we have seen very important things happen in the past few 
years, both on the side of whdt has been sujpviofted by the Clovem- 
ment and also what haA been happening in private industry. I ^ 
think that as we look towacttthe next few decf^ies, we are looking 
toward an effective pri^p^m that will only be effective if we do 
have the proper (joonlination within th^ Government, that is» be- 
tween NOAA, NASA, the National ^ience Foundation, and the 
Navy, and also the right kind of partnership between Uie Govern- 
ment and private industry. 

I think, without that, we won't be able to make our moves, but 
with that, we have a change of having some dramatic new under- 
standing Q^what the oceans are all abmit 

Mr. SruBbs. Thank you, sir. 

I am going to take the liberty of asking one personal question to 
I set the stage for the academic response that is due. 

Dr. ^hubel,'! can't rraist this. One of the thii^ your t^imony 
did was make me rethink a word that 1 had .taken for granted and 
assumed I knew the meaning of, namely, estuary and estuarine,. 
which we certainly in our more lighthearted manner around here 
use r^larly. This is«a test of my staff. You can be coldi ^d cruel, 
and academic in responding to it. I am going to r^ you a defini- 
tion and I want vou to teU me if it can be improve upon. 
Dr. ScHUBEL. Is this from Dtove Rms' book? [Lat^hter.] 
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Mr. Studds, You do not enow from whence it comes. It conmsts 
of three sentences, the last of which is clearly my favorite: 

Edtu^ry is the usually miMy am found along the ocean coast at the nnrnth of 
rivers, creeks, or other fresli water ^rmnrn flowing into the ocean. Ttese areas are 
subject to extreme fluctuatims in temperature, adinity, and poilutant loading. Gen- 
erally, they ane a salty imdium hut can become alm^it fre^^l^ff^Sow Ud^ and 

stormy coiiditions. • ' / 

« ^ 

Dr. ScHUBEL. I think it cm4d be improvedrupon. [Laughter.] 
* Thank you. ^ 
[More laughter.] 
Mr. Studds. Thank you. 

Thank you very much, members of the ^mel/You have been 
^ery patient. We ai^reciate ywr contribution, and we look forwan] 
to a Inore leisurely Of^rtunity to read your e^tements. in their 
entirety. * . ^* 

We go now to our seocmd panel comprising what I guess has to be 
called the Government. 

If the. five repr^ntatives of the Federal Government who are on 
panel two would take their places, I will describe tl^ rather unusu- 
al procedure we are^gohlig to follow. , ^ 

As all of the witn^ses have been forewarned, in tm interests of • 
time, we have chosen to move 'directly to questions, and to forgo 
the normal procedure of prepared oral testimony frcmi the fdminis*. 
tration panel. We do, however, have your written itotements. 13iey ' 
are being ardently sought after, as you can £»e behind you, and 
they will be included in the formial birring record. 

(The statements follow:] 
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STATSiiB^ o¥ Paul M. WqLFr> AnmANT AmmsmATM im Ocsah Stamos akd 
Coastal Zonk MANAOxai »ifT, U^* DKPAmsNT w OoimKBas , 

ff 

Hr. Chairman and Memt>ers af the Subcommittee; 

I appreciate the opportunity to discuss with you oct^anographic 
i^esearch in the National ocearv^c and Atmospheric Adninistration . 

The National oceanic and Atmospheric A^iniatration seeks 
improved delivery of products and services to the maswe user 
community. To accomplish this ire must build upon oceanographic 
and meteorological data and understan<9ng of the ooean e'Kvijon- 
ment. These are the result of. the basic and applied research 
efforts cf the oceanographic comunity and NO^ itself. 



Oceanographic research shcuild support the NOAA mission, as 

one indicat iOTt* of t\is coausitment, NOAA maintains science and 

-< . ■ ■ , - . . 

dceanOgraphlc expertise within our Environmental Research Labora- 

tories. Fisheries Caboratories and* aboard NOAA Ships* in % 



atidtti<^, many of NOAA'^ programs chefnselv<es have staff engLsged 
in specific, applieo research jprojects. 
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petter crordinat ion of marine research and its results 



are 



continuing efforts. One of my six major program objeictives as 
Asr.istdnt Administrator y>e National Oc«-an Servian {NOS) is 
to increase cooperation within government and with th^ private 
sector. * . ^ • ^ ' 



blr 



My testimony today d«scril^s briefly a numbSr of4«0AA*S' 
current efforts involving other fe^ral agencies in cooperative 
research pro^^rams. it al^o addiTesse^ the future direction in 
oceanography at NOAA irtcluding efforts underway to map the newly 
proclaimed exclusive economic zone {EE2^; increasing the use 6t 
remote^ sensing capability; and the or>eration of NOAA's fleet* • 

Coordination of Federal Ha^ne^esearch Capability . / 

WOAA, •participates in ,a number of multi-agenoy coordination 
efforts. Significant examples includut 

o *NDAA Administrator, Dr.. John Byrne, last spring reactivated 

xue SubcoiroTiittee on Marine Hesearch (SMR) of the Coawittee 
-> p * ■ ■ ' 

on Atmosphere and Oceans establishe<5 binder the federal Coordi- 

nsiting Council for Science, Engineering, «nd Technology. 

UCJxA cMairs the snn, which has met three times so far this 

year^ Senior represv»tat i ves from el^ven agencies or depart- 

nt'nts have addressed the overall Federal marine science 

Tiud^et, remote sensing of the dcean^ f rom^satellites, EBI 

.surveys and near-shore remote sensing frcw aircraft. 
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Federal efforts in the BEX, and the needs and capabilities 
oi the jnarin^ conwunity in the area of ' ocean (near-shore) 
remote sensing frcwi' aircraft.. * ^ ' 

f^AA has specific statutory reBpon«ibiIit ies to coordfnate 
Federal marine pollution research, develc^wrtt and monitoring 
activitiese NOAA's National Marine Pollution^ Program Office 
(NRPPO) prepares, on a triennial l>asis/ a five-year Federal > 
Plan which descritxes the status of related federal agency ^ 
oceaV pollution programs and% includes recoiwenaatiens on 
priority research needs Appendices' to the Plan provide 
detailed information otf agencieff* marine ftollution activities^ 
including an inventory of facilities aiijd eguipm^nt used to 
conduct these activities. Action Plans are being developed 
by NHPPq. to specify detailed research needs and agency plans 
for ocean disptosal ol radiMCtive yaste ahd oc^an dumping 
municipal and industrial wastes. . - 

NOAA'also participates in the Federal oceanograpbic tJeet 
Cpordiri^tion Council (FOFCC), along with other agencies with 
fleets " th^ National, science Foundation (NSF), Navy, U.S. 
Coast Guard, Environmental Protection Agency, and U^S. Geolo- 
gical Survey (USGS). The Council reviews operations and 
management? methods, reco^endirtg common standards and 
'approaches; seeks to improve planning, coordination, and 
commit i cat ion of operators of the U.S. research fleet; and 
disseminates operating schedjtiles. • . ^ 



117 



BEST COPY AVAILABLE 



NOAA has signed in a nu«bet of specific interagency agree- 
tents to improve ous' coordinatim in the oceanography area* 

9 

Examples are* ^ 

o Recently initiated efforts to map the^ Exclusive EcomHsic zone 
(EEZi are the subject o£ an agre^B^nt between NOAA and OSGS, 
sigfied in April 1984* 

■ . . . •• 

o Se^r^l. hundred memoranda and letters of understanding cover 
a range of activ^ies with the Navy, from routine training and 
exchange ^f personnel and faciliti^s^ to major data e's^ange 
and cooperative oceanogmaphic research efforts, we are . 
developing a ^rpad* ^greemi^t with the Navy under, which these 
and other indl^vidua^ act^^it^es can be carried Out ih a sicE^li'- 
fied manner* 

o The Outer CoRt^nent^ Shelf Envirord^ntaX Assessment' Progrra ^ 
<0CSEi9(P>" is a MOAA prografi; suppoifted^by the Minerals Hanag^aent 
^rvice DOX * , ke causes of pur technical and logistical 

expertise, in the Alaska region NOAA conducts the assessment 
work on the effects of oil and gas develojiMnen.t under a, apecial 
agreement which is /to renewed in 1985 « Thfe purpose of th« 
OCSEAP effort is^^ provide information about the OCS environ- 
ment and possible effects and impacts* Until now, MMS has 
operateo its own environmental assessment progrj^ms in other 
regjions. v 
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Various research proJ[ect8 are cerried out under a folnt 
Agreement bftween NOAA/Envirowiental Research Laboratorieis 
(BRL)f the Naval Research Laboratory, and NASA/Goddard* 

The purtK>se of this agreemefit is to assure more effective 

. . « 

utilisation of space technology and to inprove the knowledge 
and understanding of ocean and atJs^spheric remote sensing* 

NOAA has a general memosimdi^ of unQerstanding With the 
finviigonmental protection Agency for prpgram coordination 
and information exchange. Under the 'broad terms of this 
agreement, we provide scientific support in response to 

Spills and toxic hazardMS waste cleam-up^ 

• ■ ■ 

NOAA is i*hvolvsd in several oceanographic programs of multi-- 
agency scope, for examples 

0 The Tropical Ocean and Global Atmosphere (TOGA) profject is 
an international research project set up as part of the 
Wor^d Cl^imate Research Program under ^he auspices of the 
iirorldt^eteoro logical Qrganizat ion^ tRe Intergovernmental 
Oceanographic C(»nmission, and the Internationa] Council of 
Scientific Unions* TOGA seeks to establish an understanding, 
of the. complex relationship tet^en large periodic variations 
J in the tropical pacific and indiA^n Oceans (the so-Called' El 

Nino-* Sou them oscillation) and climatic an<^alies in many 
parts of the world. 
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NOAA coprdinates the TOGA aftorts of^the NSF, the Department 
ot Defense (DoD), National Aeronautics; and Space AdrainistratioA 
(NASA), domstic meteoroXogifal and oceano^raphic research insti- 
tutions, and universities, Methods are peing worked out tor the 
coordinated review of research proposals. « 

^ • t / . 

o HOAA has drawn, together its, fisheries and oceanographic •. * 

research capabilities in a program currently reterfM to as 

the Pisheries-ocesnography Coordinated Investigations (POCI)» 

NOAA seeks to include other Federal ageocUes and state and 

university participation* to coordinate research on the effects 

of environmental changes on fisheries, r^e goal of this 

research is to quantitatively swasure the effects of ocean ♦ 

processes and hydrodynanic features, on the survival pf eggs 

and larvae, an0 on later juvenile life sta^s. The results 

cg^ld be used in developing predictive numerical eguationa to 

assist in providing isuch*needed lead^-tisie for plannirm* hn6 

ifvi'plementing improved management, harvest ii>g; ajnd processing 

of these resources. 



NOAA is spearheading an international research effort similar 
to FOCI under the sponsor|hip of the Xrttergovernmentar 
Oceanographic Commission (IOC), with the cooperation of the 
U.N. Food and Agriculture Organisation (FM)). Both developed 
and developing nations collaborate in research on fisheries 
recruitment .problems in similar, analogous, marine ecosystems 
tnroughout the world. 
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Q The World's Ocean Current ExperiiN^nt (WCKTE) is being 

planners to determine the general circulation of the ocean 
and Its relation to global climate. This major project is 
expected to begin in 1990 or 1991. < 

Mapping of the Exclusive Efconowic Zone (EEZ) 

In response to President Reagan's March 10, 1,963 proclamatioi* 
declaring the U.S* Exclusive Ecof^ic tone, fK>hk and tJSGS hav^fl|M|^ 
initiated a multi-year Cooperative program for bathymetric 
ing of- the 200-mile contiguous xone. ^ ^ 

High' resolution bathymetric data isrbeing gathered with stdte- 
of-the-art swath mapping systems to facilitate understanding/ 
devclopoent, and corfservat ion of this vast national resource* , 
initial surveys are being conducted off the west coast, and will 
cover the outer continental shelf, slope and upper rise off Cali- 
fornia, Oregon, And Washingtbn. Bottom sampling for radionuclide 
background studies by the Environmental Protection* Agency also is 
includec^ in the present work. Proposals are being considered to 
incorporate a complete suite of geophysical measurements as well 
as measurements of meteorological parameters and physical, biolo- 
gical, and chemical qceanographic parameters. An announcement 
has been made in professional journals of the opportunity for 
researchers to utilize the ship to conduct compatible investi- 

gations in conjunction with these lurvpys. A workshop (pecember 
1984) and conference (Spring 1985) are being planned to ensure 
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that th6 design of these surveys is responsive to thd^ needs of 
other Federal agencies, universiti&r «ncl the private sector, 
An NOS plan outlining the scope Of this initiative, currently is 
in draft form* 

Soiae issues of coordination 'and e^cchange of the data generated 

^ ■ . • I 

front thet surveys of the EEZ -resain to bo #tsclved, A mrking 

group vith representatives f roa NOAA Md tTfe Defense Napping 

Agency currently is negotiating on the ^ue^t,^.on of whether EB2| 

bathynetric data will be classified. 

Remote-Sensing Capability in Oceanogxaphic Research 

Significant advances in our understanding 6f the c«?ean and 
ita role in global climate will requi,re the synojStic . global 
perspective which can be provided by satellites. ^Haior projects 
such as TOGA, WOC£/ and studies of the.. ocean's role in carbon " ' 
dioxide wAaiing are dependSent to soF»e degr^ upon satellite 
observations, paraneters such aks sea surface teaperature and 
ocean surface winds provided by satellites open vast c^portunities 
to understand 'the ocean processes which influence fisheries 
recruitment. Examples of recent successful applications of remote 
sensing data are: 

o The NSF-sponsored iMarw Core Rings project, which-used sea # 

surface temperature data and coastal xone color scanner 

(C2CS) information to study th^ physical dynamics, bidlogy 

and chemistry ot warm currents frcHn the Gulf Stream. 

e 
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o «tork by MCMUk's National Geodetic Survey applicatioJ. or * 
SEASAT altimeter' data' to, the Nation's .geodetic rtfterenee 
systen. The data alsp hjis ^en u^ed to infer the presence 
Of «irge scale features in urMipped mrean areas, 

, • ■ , 

A coordinatiid research strategy for tfie,«ec«tfe 1905 to 1995, '• 

was prepared by a cons'drtia of ^oceamjg^i^phjc r^V.e^rci, >nstituti^^^^^ 

siwwariting the requirements fpr oceanography fwil ip^ice, Thes^.' 

requirei.ef.t8 are focused-" .ore on relatively shert diimion expeti^jj. 

•ents, instruwents of -new design, non-real-t law use of data,. and'' t:. 

undef ined ground systems to receive tratismi^sions. * / ' 



By contrast IfeiWVs. *VeXIite ob«»r«-atiort 
; our..opefational' needs are .for long term, continyons^ routine- 
. "bnitoring in-order to produce real-time i»ro?Mjct* '-«n^ eervices 
"and dis^enini^te tt^m to the- uaera. ' ^ 

• Yty WOAA Fleet ' " • 

the HOAA'Fi^et provides a vital oceanic d6ta collection and 
^fes^arfli capability in suppcrV many varied marine scienc¥ 
projects. The vessels are in excellent conditiori/ The hulls 
will be sound through the year 2000. we do nor need to replace 
the existing fleet until the late 1990's. Ke are monitoring'- 
ship planning by' the National Science roMndation and Office of' 
Naval Research, and others to be alert to devfrlopmnts which 
could improve the. efficiency of our mission. Meanwhile our 
efforts are on new ship ^equipment and data collection systems to 
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Our current efforts ineiudet • 

o SEABEAM '* This acoustic mapping system produces high- 
resolution contour charts of the seafloor^ in real^tlnie, 
and is usefill in producing detailed hathyinetric surveys 
of the tEt* The .systea irs currently deployed aboard NCAA * 
Shipi SUKVEITOR. - . ' 

o ghipbo^rd Enviroiwntal Data Acyiiisition. gystesi (SBAS) - 
SEAS provides, acquisition, formatting, ^and transnissic^ of 
'shipboard marine weather observations and Cxi^ndab'ie Bathy* 
thermograph (XBT) ocean temperature profiles, SEAS sen!- 
autoiTifited instrumentation vill be aboard ships of the KOAA 
Fleet to increase data sampling coverage and to ensure a 
timely data return via satellite of mteorologica^l and oce4po-* 
graphic inf oroat iorii . 

- ' . - ^ 

© Global positioning Systert COPS) - The NAVS^ CPS is a I>oI>- 
funded^ satellite*based r*avigation and time distribution . 
.system which wiJ^l provide precise* continuous^ all^'veatrier » 
^common grid, v^rldiiide navigation, and timing infon^tion 
to aid Tano and sea users. , New prograa requitements such 
as bathymetric surveys in the EEZ and global cllMa^te^related 
oceanographic programs, can be met i#itl) GPS by providing 
/highly accurate navigation and positioning information irorld- 
wide • 
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o iWHARgAT (inter IK tional |^ariti«w Satellite orqaniMt Ion) • 
^ INMARSAT ten«inals will provide a highly reliable voice 
comnunication syetew for n^AA shipi^ dperatlny in remote 
areas. These eystene u^ilixe satellite technology to « 
^ prpvide a direct coam^icat ione link- to meet operational 
reguirevpents and to facilitate real-tiM sonitoring of 
< direct transmission of marine data. Two units will be 
installed dboard the IK>AA Ships RiB$BARCHER end d:(SCO^EK 
by. February f98S. 

r 

These improvements are being installed beginning in FY 1984, 
Jundi^d by Inter-^agency transfers, savings from personnel reduc- 
tionsy 4snd generally without new budget init iati^Bs^s. . 

NOAA is actively prmoting the efficient coc^rative use of 
its vessels, we will actively coiloit academic institutions 
and Federal and state agencies to promote use of the Fle^t on * 
t>iggyback, ancillary, or shared projects. In additicMi* 190AA ^ 
will contact local officials and news media representatives in . 
areas of p^lanned and current i^ssel operations, ^ are already 
improving vessel productivity through taking additional data and 
utilizing sea days gained through improved vessel performance 
|or additional project-- related! activities* ^ 
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Future Directioit • • ' 

NO/VA is charged with analyzing and predicting oceanic and 
atmospheric components of the Earth's enviroru»ent. The impor- 
*^ tance of this global/ integrated air-sea approach is reflected 
"in NOAA'8 five line offices - the National Weather Service j the 
National Marinj^F isheties Service} the National Ocean Service; 
the Bnvirofviental Satellite, Data and ihforma^on Services and 
V'. the Office of Oceanic and AtmospheMc Research • 

Our emphasis Is on improved services; reseatxh must support 



thjB service mission. • 

Mr. Chairman^ this concludes my prepared 'Statement • I will 
be happy to answer any- quest ions you may have. 



'I ' 
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STATMSITflF 
BI^TSR, mm SCIEIKES 9IVISIM 

mnmiL science roMTiSR 
ocEMi sciEncE t&sEmsiAsmwm n im natioml sciEtcE rrmmtion 

Is, «. firant $fo$$, i am Qlrector. tflvlslon of 0cm Sciences, 
Science Foundation^ 



Oceanograpdy in the ItetlonaT Glance Fowdatlon 'l$ prtaarlly supported 
throMgH the Division of Ocean Sciences (OCE)^. pther sumrt Is 
provided by the Divisions of Polar RrograiBs, Earth Sciences. 
Atmospheric Sciences and Blotic Systois'and Resources, onong others. 

OCE In FV 19S$ has a tmdget of ap|»r(»1ttattf1y fl2flH. This aMNmts to 
atout half of all acemt research comfucted at ^U.S. cm1ve|^1t1es and 
alwut 7W of the nation* s twsic acadoilc ocean research In the U.S. In 
IW5. flCE expects to Fimd 0bwt 730 research projects i about 401 of the 
prc^sals received. , These ft^ds si^rt about 6(W of senior 

scientists^ about m Mn-yeirs of postrdoctoral research ^ i^t 350 
«an-years of student suwort. nearly $l(M 1$ expected to be spent In 
FT IMS on fnstrun^ts aiKl equipmnt by tt^ (H^ojects si^^ted. 



Ocean research requires expensive shared-use facilities: ships, 
submersibles, and a dei^ocean drill sbip. Mong with om and other 
Fed^al AgefKles, liSf simiorts o^rations of the nation's ac«lefii1c 
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re$e«rch fleet. In 19S5, ORer«tlMs»'of 24 resMrch vessels iillt be 
s«tm»rtetf. These vessels are <H>erated by 19 Institutions on all US 
coasts. Including Alaska. Hatatl, and tf^ Great Lakes. 



^searcli snips are the backlnme of oce«i research. Tte sti^Kiftlfm 
Federal Agencies seek to Insi^e that each vessel Is «iergy-eff1clent 
and e<^1|^>ed With latest navigation equlpmrt, oodem Ins^went* 
handling s/sterss. and satellite transmission f^llltles to h«id1e 
canRunlcatlons and daU trwtsnlsslon. Working with MARA0 «id MM* NSF 
regularly Inspects acadewlc vessels, tto^ Insure their safe am!>ff(c1ent 
of»erat1ofi. ^ 

*. - 

The function of ihlps Is cN^li^ In a fundm^tal way* Alps are now 
floating laboratories, providing , groups of Investigates with 
facilities needed to^ study ocemi phenomena. While the {^esent fleet 
consists pr^rlly of conventional ships, their replacements my well 
be based on different types of hulls. Setae r^lace^t ships will 
nicely be dedicated to functions such » selsnlc Investigations of deep 
ocean basins* 

The deep-d1v4ng siiwierslble ALVIH and its ^eci.itly converted tender. 
ATLAMTIS-II, can now be used In remte areas of the oce^, previously 
beyomi the working range of its fqrmer tender* With Its temter, 
ALVm has made as many dlveg^ln five rmths as It previously macfe In'^a 
year. U.S. <Keanographers are now actively seeking to obtain access to 
a st^perslble, such as the Itovy^s Sea llliff , umich cm dive to fMKKM* 
This will permit them to research f^tf of tr« ocean tejrond ALAIN'S 
<topth limits. 
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Ocean sciences are cheiigli^ f^ldljr, priMrlly as a result of advances 
in coafNJtefs and In satelllte-reBiote-senslng* Over tte^n^t fen; 
HSF will support acquisition of a Clsss VII supercon^ter for the 
National Center for AtmospTierlc Research (NCAR). One fifth of the tlwe^V 
available oh this co«v«ter win be devot^ to ocean wodellng. At ttm 
saM tiflie, HSF and other fw4inQ ^agencies, will be fuiiKlIng 
Investigators to equip themselves to coRmmicate frow renote locations 
with this other such co^Mters which mig be locatM on the other 
side of thi^ountry. 

Satellfte-renbte-senslr^) is now providing obs^atlons necessary tof* 
study oceim processes* on ^^)f(^l9te time and space scales « Oce«io- 
gr^ers can now study (Keen s^ticesses on regional and wen global 
« scales-. Satellites for oce^ sensing are In orbit. fiOM, ftovy an) 
MASA. and Japan/ frwce ¥ii the Europe^ ^ce AgefKy pl«i to launch 
satellites that will provide data^ useful for oce^ studl^. Pf^ and 
mSA plan to Insur^ that U.S. acadcAilc oc^mgnlphersi, are able . to use 
this data stream In their research ^Jeets. ^ ' 

Oceanogv-ap^ers In the U.S. aiKf armmd the Korta are now plannfr^} the 
next generation of studies to take* advantage of these new 
opportcmltles. In (adjecting futtwe trends In U.S. ocean science, HSF 
staff has Idritlfled tM li^rtant areas of future scientific ei^hasls. 
The first. Slobal Ocean StiKlles,' deal with flows and nasi water, 
bHances* energy* ^ various blologlcal/chemllcal substance ^ their 
effects on prodiKtlvlty of the oceans and cl^te chains. 
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Th« 61«)t»1 (kM#Stwf1es irill art* ute of i«te111U observing c^lll- 
t1«», coaled Witt, in situ obs«nfatio»i«l pronraas and guided by 
nuMTiccI ■odeiing, using the new siqwrca^uters, to Investigate: 

* 6lotHi1^^ c1rcu1«tlMft - Wiat are the Min flM pattirns, 

their >if1ah111tx? Hm are they related to cllMte and 

priddai^fWIty? 

* » 

Operi'iKeta fluxes - *iAiat 9st% the aMC^Iaes rates at tihlch 
chedilcar aed biological agents aff transfiort^ through the 



cd^tal oceiM d^iaailcs aed flitfes * (tow does hm cocstal ocean 

■ , ^" ■ 

. opei^ate and hoW do Mterlals move throa{^ It? 

f^redetor recrultBient mochanlsis - What controls the sirtrlval, 
. ilatiiratlcHi and repr^uctlve cafMClty of larger organfsm^ In 
ocean? 

*V' ■ ' •. 

f ^ • - . ■ a 

me SfecomI major area Is t?i8 stod^ of eartH*^ C'wt joder the ocean 
usihg ocean drilling coaOlned iilth the latest seismic t«:lm1qaes 

adopted frofli Industrial practice. The tWo major con^nents of this 

\ . . . ■ 

stiriy are: • ^ 

J Submerge continental margin, 

\' . 

Oceanic llthosphere and m1d-oce«i riH^ prtKesses. 
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Such activities rec^lre eqy1pp1<HI^«^1c li^ttltetleiis irtth tlie litest 
geoptijfslcal InstrtMntatlon^ fs well as one or mre 'fully ^-equipped 
sh1|»s to comhict seate-of-t^art seismic studies of pcee^ tMslns and 
continental Mrglos, One of tto mst 1ntr1gu1ii| aspects of this study 
1$ the Idea of building Instrument systems to jiermlt long-terti 
observations {years to tei^ of jga«r$) oit active segomts of nld^ocean 
ridges. In this (^Mth of oceanic plates could 1>e observed 

directly. Scientists can then Msmr (^tlcms itoH^ changes oVer t1«e 
In tl« vinous pi^esses active m mld-oce^ ridges. 

These ti#o areas of ending epphasls — Integrate, large scale studies 
(of' the global oceans and basins are djBVelopIng a brmd base of 

support Mithin the <^eah sc1em» comm^Uy. 

* * .* • 

«• 

. Ihef are bu11d1i^;[ on a firm foundatlm of, recfltntSy 

acquired knowled^. . 

They reflect a groi^lf^ aolllty within the com^lty to 
:ied1«,effect1ve1y-w1th scl^itiflc prcAlems of. this sart 
ii^lch are large In scafe and Interdisciplinary h , 

. Triey provide a solid and challenging Intellectual basis ^ 
for tfm sc1«it1f1c use of extremly^ powerful ^ew 
technologies of remots f^ir^^ supercon^tl^, and 
seismic Imaging In ot^' research. 

• • ♦ 

. Coi^led with these technolcmles th^ prowlde the 
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eKcUlim 'opportunity for a truly unlQue pcnrlod of ' 
scientific progress In imderstviding the circalatim 
and alxing of the ocems* the large^^cale' Interaction 
of the oc^s mi eta w sp he rB^^ the fhnc of,iB«i^1a1$ 
through the oceans, and the stricture and UjmttU^ 

s 

.processes of the ocean tas1«. 



And,|I bella^ It Is fair to sa/ that this scientific ^rogi^s vlll In 
the I long run prove to be an assentlal imderplnnlng for dealing ef-^* 
fectlV^ly «rlth the ^uportant societal concerns relatiny to vieath^r snd 
cIlMte prediction, living and mineral resources, and environnental 



pollution. 
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PnlteM m ba ihr Amenum Gnvphmoij Vmon. 
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Uifivnamr or DbA«^MB ^ 

as emu). ^^-^ • . 

r ' . ' * ^ 

iBotitotidns vliicb ^operate oo»«pogCT|)hio faoilitM* ti(» 

paraphraM the objectives as sat forth In the GMOLS cfcarteri ^ 

ono^ is a aatioAai aifstoi that iforks with the fuMisig a^Mimi 

to assist in the aMaotiva o o op din atad iiae,'aMantteot| and 

pXasm^ng of ooeaoographib fao^mtim far ^^wte-lenrsl nmmmtA. 

and ^h^tiraal progrwas,' By op^lnisiiig falderal tad othor 

sopport for acadeiae ocaai^ra^,. XOKXLB will tbar^ oositinva 

and enhanfw the axoallMos ^ this nati<M*s ooaam>gra^o 

pcoQxiun* 

Support tm the operatim o£ moLS is provided by the 
Federal i^gfenoies that support or use the ao^tenie ooaaaograpliio 
fleet. These ar^ the Hatioaial Science FOendatloo (ll^)t the 
, Office of Naval Research (ONR)| the Hatimal Oceanic and 
At^spberic Administration (HOAA), the United States Geological 
Survey (OSOS)^ the Marine Mineral Service (KMSX, and the* 
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Oopartaelit o£ Romr^y (DOS), fto fmdin? for i^Kns cyperatiotts ^ 
tlwt is pMvitoa by this gnmp of a^ncdM is oomAimkUA tliroogt^ 

Biglitami tmlversitlM and feMarch inatitotiosM are mMmtm 
oC imcn^l, aaO'jMiotliar tbixtf^^m-m aMoieriAta aiaah a ra ^ Mtlaga 
are teld tvioa a fmmxl Bat n aan ■a atinga f tealnaM la oarriad dot 
buppog^ an Baacmti^ OoMdttaaf » Jldiriaoorx Cd«Miil# aad a «Mar 
oC apMsialiaad eoMlttAw* A faU-tiaa teevtii^ tactt«tery%'> 
looatad vitli tlli^ Soteol drooa m o gra p hy <tf tte IMlTaraity of 
Iteidiiogton in Sa^ltla. 

Fiaat ODordiaattoo 

Th^id&ipa and ofcliar ^clliCiaa oparatad hf WKOS ^ ^ 
loatitutlovia tova aaloly bmm ac^ir^ thotis^ »W and (MB. Of 26 
xMaar<^ v^aaaXa In t^jflS flaat, MP bcOda titla to 12, Om 
to 7, and 7 teva boaa aeqatead by otbar naana, gaoaraXlT throng 
atate or institiitional aooroM* 

« tmOLS Bodbers bavo bean Marking the fnnd^ agamies to 
improve and naintaln effaotive naa of tba acaj^io reaearoii 
fleet. NSF is the OargMt user <^ the Ao^anio fleet, with the 
aupport by agency breaking dovn aas 

aSP M-70% 

on 10-15% * X 

IKMkA, tISra, mS, HOB ie-20%s 
other 10% 

The challet^ 1» nhnaging the fl«^t is to natc^ thm 

facilitiea tad support available to the mods of the scienoe 

program. The actual schadulixig of the fleet is cari^ied out by 
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individual o]^atiii^ iratitations. this prooodara MintaiBH 
cicMm ties between tba ship* oporatoro -^nd the scientific 
investigator B* In gaira^l^ tte molmoM is acoocw d sted^ with sone 
cQcqiwtition hy f rated research progrms to get the available sbip 
tlM« If there is a psnAlaoi^ it*^ t^t tSm fi«14 aity be ' 
.mSerfnndad, so that too hi^ a psrcmtags ^ good soiraM 
PIraposals s^ rejected* n . ^ 

I SB pleased to r^drt that tte eoopetatlve scheteliiig at 
the mms fleet has been woafkiag veil. X sent par^iinlarly to 
acknowledge the conf tractive help of the Rational Soieaoe 
rotmdation in aohievii^ this. 

2^ osssBt sms s£^^ ymA siss^ 

At the current tine, the QTOLS Fleet is in relatively goo4 
shape. Thera is a good balanM between soienCS iferogrwi needs and 
fleet capacity, the fl^st is .aljaost fol^ly ntilised. 

Fleet osage has been ^IncrrMSing nodestly over the last five 
years, though it ia significantly below the levels of the 
previous five years* Fleet uaage was 4,494 dajra in 1963 and is 
estimated to be 5,210 days in 1964* The projection for 1965 is 
5,999 days. Ifote towever, that the average ship nitage over the 
five<-y€mr period fron 197^ to 1979 was 6,056 days. 

^ pot the present fleet fhnding aitttati<»a in perspective, 
it nay be worth recalling the history of the acmSeaiic fleet. 
Over the last fifteen years, the national* capability to work at 
sea ftom acadeelc research vessels has draaatically decreased* 

An analysia prepared by ' the tmOLS Advifl)>ry Oxincll tiM years 



BEST COPY 

139 




4 .t*> H 



mgo ifuSicatad that tlm ao^tai^o vaMarcdi fleet flhrank from 35 
vraaelp iii -1971 to 2S in 1982. tte aita of the raaaarc^ flaat 

hbmver^ raarely a syi^too of ttm tMaral dacXisia o€ the . 
ovarail support of oceamgn^phio sraaaaroh by all thg Fadaral «• 
agmciaa* nmxm baa bean a partiaalwly atooag 4aeraaM ia 
ftttftdli^ of ocaanographio r a aito ch by <ant, lAi^ baa failed. to 

«9 with inflatiOB to the 'a^FtMt that today's pvograB ia 
aignifiMiitly flavin ttea it im ia Um lata aixtiaa« 

Sooia iaerc^aMa ia Mdaral ftatdiag toK the fleet have 
oeeoxreA in tiia teo years, and tbmrm wmj thia ypsr ha 
adeciaate resonroaa to support the existing f le^* 

yiant Sf^J^^ff^^^ff^s£ 

Vitbin the aaitt^deoate, imqiS mmbmrm and the Fedwal 
agandM vill faoa a aajor oballan^ in ooping with the aging of 
the aoadaaio f leet*- the FOTOC OoaMograthic ^leet Study n^^cart 
notes that, using a |a**yaar ^li^f^en fw a rMearch vmmI, half 
of'tha IIIIQL8 fleelt ahoald he xtotiritf by the md of the oaotoi^. 
Ae^ prohlcn is nost aarere with the larger imseld in tl» mfCOiS 
fleet. ' 

miOliS- has placed a hi^ priority on detfling vith the issna 
of aging of its rasMxc^ vMrals, aad has agtahlished » Fleet 
Replaoammt Caaaattee to develop a plan for carder ly replaeaoent 
of the OUDlS fleet. We aap^; that the remits will lead to 
recoa«»ndati<ms to the funding agancies* The OMeittaa*8 woapk is 
coordinated with the Federal 0oeaiK>9raphic FlMt Coordinating 
Council (FOFCC) oceanogra|>hie fleet study , with tmoLS 
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pertiqipAtiofi mod staffing. Jn additiOD^ the Fleet Replacercnt 
CoomitteH is r^resentii^ the xmo^ conmity in the navy* a 
proqnraa to develo|> oh^acteristic^ for a new ship. for the 
aoidesic f Xeet^. 

A related £eeM is the ocsi^oeltioa, dlatribatiba, and 
BShe^eB^ of the msns fleetT. Jl report to mms on this sabjeot 
was prepared by ttm miCSS MdriJmef Ooimeil in 198^« In Uie teo 
yesre ainoe thn, tha siteatioa re^rding fleet oeage and needs 
has dianged. Sena of the oonc^laeiooe of the 1M2 r^ort relatlag 
to fleet cc^l(|sitiaii an no lo^^ anpli<ahle« ^le Adylemy 
Ooimoil is preparing an update; vhi^ it plans to ooeplete by 
May, IMS* 

ESlSSfi IfiSSfift 

OVOiaS ia mSdressing i^uM of future isportance to the 
aowSeittie rwearoh fleet. ^ 

The tniOL8 advisory Council is looking at imi platform * 
designs as part cif its intscest in orderly fleet r^laosamt. 
Might new types of iplatforss (aulti-hulls^ 8Mi-sid»er sidles) be 
ftore effective than siiaple rapilacMient of one conventional ship 
vith amther? 

* Oceanographic satellites, despi^te their precise ^ have hot 
yet appeared cm the seme. Whm they do, possibly towards the 
end of this decade, they wy stimlate new sMns for worldwide 
oceanograi^ic research, nw programs being developed to 
tuidorstao4^^|ll>baX clicmte variability are examples^of tow these • 
new tools night be exploited. There will surely be an impact on 
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fihip usage, thcn^ 1 am uncetltaiii that tbm new global rasMrai 
perspective will iMae tbat will; will need fevmr sljipa. 

.mOLS im developing new procedure to imi^ove the ^tlooal 
planning for dietapt, expediUotial rMearch activitiw. The idea 
is to iaprove the oee of aliipe in distant waters tlum^ mAf 
dleouesioii plane bf acientietS; f roa all intOMitiad 
Inetitttticma* The first rMulta are prosieing, anft preliainary 
plana for ooodiaatad diatettt-Mtoir ree#ar^ operatloee in 19M 
and 1987 are taking shape. ^ . 

Tt> ocmolode, I am prood of OHOLS'e aolid acooa^UebBante in 
vhat nay. 6e leea glanorons areaa than thoee diacuaeod eo far: 
mtablisbii^ and naintaining ^tandarde f^ aafetj on all xnms 
idt ipa I promoting the mom effective use of ahii^ioard eoientif ic 
geari enaoring that funded ooeanograiiiMs froa alll7.8« 
inetitu^iona have accera to tl^T fleet; proMting oonHfonirationa ^ 
between the ship-operating Inatitutione end oceanogra^iio 
reeearoh acientiatei arranging for attMe iforld-^dde nedioal 
assistance to all WmS VMsels* Time effective stq^ in 
improving the use of the ac»desio reaearcdi fleet Jiave justified 
the effort -put in by nany ii^vidaalfi to ^eate WOLS and to sake 
it viork. 
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' SrATSMiMT pr TuboB DtAvtss, SnoAL AaRHTAMT ar nm Abbwamt A8Miic«nutiNL 
» rom Watm. UB. BNvnH|Mifain'Ab PKcmtcnoM AcnuoT 

Nr. Ctiairwan Af^ iia«tera of tte SubocmittMi 
purine research within BM is coix^ctea to proiri<le infor-* 

atory octiv^liee 

, . , _ _ _ fton teatif ied^ 

before this Subeonaittee on our ia9le»efitetiOfi of the. norrine 
rroteqtlon, Research, and Sanctuaries Act, that is, the re^la^ 
tion of ocean dwpiim of wastes* ite also have rsspossibi^ity 
ufKler ^{le Cl^s Water Act for regulating^ all point source 
discharges to waters of the U.S., including estuaries and 
the territorial seas. These discharge nust be permitted, irf 
' accordance with National Pollutij^ Discharge Blivination 
Systee requirsMnts under se^t<ms 301 and 402 of that Act* ^ 
In addition, all discharges to the territorial seas, oontigwM 
sons and open oceans oust aeet tto criteria and guideXinee 
under section 403(c) of the Clean Water Act. Under the auspices 
ctf , these two Acts, the BM h^ the Mjor r^omibility for 
regulating the disposal of industrisl and mnicipel wastes in 
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the oceans. EPA is also responsible {or deHlgaating dui^ 
sites and providing criteria for evaluating pe^it applica- 
tions to the Corps of engineer^ for ocean d^ping^f dredged 
aftteriala. 

In structuring a research progtan to sup|m± regulatory 
activitira for waste di^^wai in the oceans, we &>ciised 
the need \o develop quantitative and p^ictiw Xethode for^ 
determining impacts <m ocean eeosyst^M* rtm fmsvorl^ fpr 
this apprdach i» the hasard .asseMrcnt procedures. Iliese 
procedures are based cm inforsaWM j^equired by the ocean 
^ disposal pernit program for site O|^ritfcterisation» waste 
characterisation and quantif icatimi pre-di^pMal ttseMswsti 
and BOf^toring* Thi^ coturept is generic in nature and my 
be ^lied to any type of waste and any pairticular di^>oMl ' 
''site- ' ^ 

The initial step itt an ocean dispoeal decision is 
characterization ami designation of a di^pMsl «ite. Xh * 

' cbaraterizing sitee> KPA coi^Mres tte ctaracteristics a 
proposed site with ehvironjMfntal criteria specified tn fSPA^s 
regulations, including th^ types and quantities of wastes 
proposed for disposal at the site- Site i^racterstics 

. which are identified include d^th, type of bottom, currents, ' 
andT fisheries* Waste chsracterisatiM only involves 
differentiation of wt^tes on the basis of their sources 
(e.g., dredged materials, sewage sludge, and industrial 
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WMtM)r Since sUe tlMiriKrter4«atioii ±m m pr«-p*n»it activity* 
A workshop in F^ruary 1983 for tbe dewl<^nent of 

a aciantific protocol for ocaan duaipaita daaignation. tliia 
protocol ia noif uwler cona^derat^ion by SPA and tbe Corps of 
Enginaers for uaa in their paroitting prograaa. 

After a aite baa bean daaignatea for diopnal/ a v^ta 
^aracterisation ptx>caaa ia ccndoctad^for tbe apecif ic waate 
in each permit ^plieation* l^ta wateriala are c^racterised 
by those physical properties ifhich dotarsiina im^ate and 
transport in the environaent, and by thoM cbenioal 
properties re2;ated to toxicity, residue forMtion, afi4 blo- 
atitnilation. ^The reaults of VMte obaracterisatiM provide 
the basis for an initial evaluatiw Offtbe auitability of a \ 
J candidate waate for diapMal at a dMignated aite. teaearch 
ia currently underway fSk develop or revise procedures to 
better enable wastes to be evaluated. This effort will 
reault in a oa^r~Mmial for evaiaating waataa proptmmA for. 
ocean dispoaal. 

A key step in ^pensitting waste disposal is deteraination 
0f hasards to the environne^t* A procMs we call haaard 
. Assesaaient provides the necessary data and interpretive 
procedures for estinating the probaoility of harm to the 
squat ic envlronsent* The principal ro^ponenta in this pracBSB 
•re e«po«ure assessiKnt and effects assesraent^ Exposure 
assessnent consists of estlBating.tM duration ami .inteiwity 
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of contMlMfit expoflRire tor ^mti^i9lXf\impmstM t>ioldglcAl 
coooHinities, Exai^lsli o£ Mpomire MSMsmeot researeir 
inoludt studies on ttm offset of eurrant direction* on ^ 
OC0M outfall nixing ratos and thm doval<HMent of a tliraa- 
di«o«)8lcNfial 4iiialytloal Model for pmdictlog traa^^rt and 
fate of oeean dtaapad ocmtaaiQanta. at tlia lOftH^lla d«^lta« 
8f facts assasMent eoitaiata of estloMitliig tJia rMpoMoa of 
lApaotad biological co«min^tlaa In tan^ of. tMlelty and 
tlsaua raslduea* Roaoareti la bajing ccMRluctad <^ tlia crtfecta 
of, pollutant interact 1<HI0 on aedinent toxicity and opt awlti- 
apacies flow- through bioaasay to pradlot ecological impacts 
. of dredged material dls|^>^l& S^Marcli on tha u«a of a 
■ ^H^TB^odynaaic oKx^l for predicting the aaxiaun emtavinant 
bloaccmulatlon from aadlmnta and aaimga aludga is vary 
pronising, Rasard aasManents mrm Intended to be eeqtientlaliy 

tiered, tbat aa» Inforaatlon f ron aach level of testing Is, 

s . .. 

evaluated to detemlne if addit^ional InfMMtlm ia oaoeaMry 
to arrive- at^ a dlapoeal deqlaim vitb a preecribed level of 
confidence. Generally, allele tests are fol loved by more 
cowplex tests. Tlere^ hazard assessHieat proc^uines dre 
currently under develosnsent. 

If a decision Is aade to issue an ocean discing permit, 
or a 3Ql(h) waiver is granted, monitoring iK^tlvltles are ' 
initiated, pre*- and post-disposal, f or tbe purpcwe of verifying 
that the predicted effac^t has 'In fact occurred. The scope 
of tl^se activities Is defined by the condition^ of the 
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particular peml$. Currently, Mq^iaais in teingi qi^n to 
thm use of caged sWllfiah for nofiitoring biologiral affects 
in^oaatal ^nvironMiita and atollM dian^itaa. 

fiPA ocean disiioaal rMearch la clOMly coordinatMt vitb * 
Other agenclM to ellain^te i^iieation of effort ai^ aeaoro 
the b|lst we of available reeourceer ror mumplm, BPA ia 
participating in the aquatic portion of the 0.8. Amy Corpa 
of Engineers Field verification Program (PVP) . The dredge 
aite Cor the PVP is Blade Hock Harbor in Brldg^^rt, 
Connecticut, the overall <^^ective of the iKfUatic pwtion 
of the PVP is to use the *dr edged Material disposal as a case 
study for iapXewenting the hasard aesesstent strategy. The 
najor coaiponents of 'tl^ study inclaifo wMte isharacterisatiM,! 
exposure assessMnt, effects assessTOnt^'and Mnitortiig. 
Site characterisation, p^r se, is n6t being conducted becmiae 
the disposal site ,has already been designated. The dispMsl 
of dredged-Mteri'al started in the spring 1983. The study 
tiill continue for a period of three years after diepMSlr* 

BPA has also worked closely with th» National CHreanlc and 
AtflM>spheric Administration. (ttOAA) in the preparation of aite 
eharocteriaation reports rel-ated to designation of the 10^ 
mile ocean during site: BPA and the National Marine Fisheries 
service (NNP8) colliritorated on the t^nSate of the 106^ile 
site characterixati^on report and BPA contributed to the 
NQAA/NMFS. physical oceanography report <mi the area.' 
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We hope this synopsis of the Agency's ttsrine resesroh 

conveys to- the Subcossiittee mir approach to supporting our 



ocean dl^^al statutory requirmests and our oawaiitiieA.t 
interagency coolrdinst ion* ' 

For your further infMaation, BM is in tlis process of 
consolidating its nationsl program r^|K>»il>lLIitiM for 
oceans and coastal waters into the bf f ice of Warins and 
estuarine protection (MKP) to be loosted in the Office of 
water* The purpi»9e of this orgmlsati^ial ct^i^ida^lofi is 
tp ensure the provision of tiwely si^ consistent national 
direction, support, and overview for BPA's marine and, estuarine 
regulatory activities under the clean Water Act <CWA), nariae 
Protection, Research, and ^nctuaries Act (WRSA) ar^ related 
environMQtal statutes. 

Specifically, omp will be ipespo^ihle for presiding policies^^ 
national program direction, support, and overview fort 

the Municipal marine discharge varimide program under 

Section 301(h) of tto Cm, 
- regulation of ocean discharges • * « including discharges 

related to ocean minerals sod energy develc^pB^nt and ^ 

production activities .under Section 403lc| of the 

piA, and 

• site vdesignat ion and permit issumoe for ocean dispojaal 
under the f&mSA, as well as EPA 'a commitments to the 
London DcmpinO Convent ion ( LOC) . 
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OHBP will also be responsible for prdviaing nsticmsl 
direction, support, an<^ overview for EPA*s ^tusriM 

tnitiatiye,*, a systewatic, cooperative redelral. State, aod 

* \ 

local approach for. in^roviag, aaintaining, or\enlianciitQ ttie 
nation's estuaries and oomtal astfNiyM'nts, Fi^laXlyf omp 
will be closely coordinating the serine and «rstuarine r^ula« 
tory activities under t^be qM^ and IMSA with related activities 
umter ^he cos^reheraive snvij^Masentii^Response, c^^a^^mmtion, 
and Liabili^ Act (CSRCLA), the Rw>wrce covwiftrvieitiMt and 
Hecovery Act (m:^) and the 5afe Drinking ffater ActUSDIiA). 
OMBP will be a<feiiniste'rifig its responsibiIities\ in close 
oordination with EPA*s office of {^search «and pevelopmnt 
because of the substantial need for additions^ rdseardh on 
Mny of the marine and estuarinS envirOraiental protect! 
technical and scientific issues facing us today* ^OUBP 
will be coordinating and cooperating with other Pederal 
agencies such as thet 

- National Oceanic and AtsKispheric Administration 
on envirmmental monitoring and natural resource 
(primarily fishery) issues and program, 

" Corps 9t Sngii^ers on ocean "di^iMal of dredged \ 
materials, 

- U»8» coast Guard on ocean disposal coi^liance moni- 

^ toring and mirveillance activities, and 

I 

Minerals Management Service of Oie Department of the ^ 

I f 

Interior on offshore ocean mining and oil and gas j 

lease* sale issues, ! 

And, mt9 will be reporting to Congress regularly on the j 

status of our marine and estuarine programs* annually, for 

exa^le, on acteinistration of the MPRSA and LbC. { 

Me welcome the Sybcommittee's 'interest in. our marine 

activities and ook forward to working with the Meiers on 

.ways of enhanciig cooperation md collaboration with other 

ocean^related a^^enc lea* 

I 
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Mr* Studos. ( would like to b^n fafy aaking erf* you, to identic 
fy Jsjpurself and the office for ^ which you work and to state, very 
bri^y, the nature and scope of the respon9ibility^ which yotir 
agency has for marine scientitic imearch. ^ 

Mr. Wolff, do you want to go first? 

STATEMENTS OF PAUL M. WOLFF. ASSISTANT ADMINISTRATOR, 
^OAA, DEPARTMENT OF COIfMERCfi; ROBERT S* WINOKUR, AS* 
SOCIATE TtXHNICAL DIRECTOR FO|t OCBIkN SOENCE AND 

. INTERNATIONAL' PROGRAMS, OFFICE OF NAVAL RESEARCH^ 
DEPARTMEBIT OF THE NAVY; DR* VL GRANT GROSa DIRlECTOR, . 
OCEAN SCIENCES DIVISION, NATIONAL SCIENCE FOUNDATION; 
DR FERRIS WEBSTER, PROFESSOR OF OCEANOGRAPHY, UNIV* 
RESITY OF DELAWARE; AND DR. TUDOR DAVIBS, SPECIAL AS* 
SISTANT TO THE ASSISTANT ADMINISTRATOR FOR WATER, VJS. 
ENVIRONMENTAL PROTECTION AGENCY 

Mr ViTouT. r^am Assmtant' Adininiirt;rator q( NOAA for Ooeanf 
Services and Coa^;al Zone Management. My office is not directly 
connected with research. We are a service organization. 

Mr. S?ruDD8- Mr Winokur, 

Mr. WiNOKUR. I am the Associate Technical Director for Ocean 
Science and Interaational Programs at the CNfice of Haral Re- 
search. In addition, I aim £^rve m th^ Executive Semet^ for the 
F^eral Oceanographic Fleet Cocmlination Coimdl, which is an 
interagency ship coordinating council. 

The Office of Naval Research, under, tl^ Direct<»- of the Chirf of 
Naval Reseafch, is responsible for all basic ras^rph within the 
Navy« As a component of that, we have a signiflcant program in 
what we refer to w oo^ui science in the Navy. 

Mr. Studds. Dr. Gross. 

Dr. Geoss. I am the Director of the Division of Oc^m Sciences 
for the National Science Foundation. 

We support research and facilities nectary for the r^trarch at 
the academic institutiona We provide on%e or^er of 70 percent of ^ 
the moneys going to the U.S. academic science ctmimunity for work' / 
in the oceans. 

Mr. Stuoos. Dr. Webster. ^ 

Dr. Websttbr. Thank you, Mr, Qiairman. 

I am not a Federal employeer^Qor am I representing a Federal v 
organization, contrary to youp introduction. I am a prof<»^r of 
oceanc^^phy at the University erf* Delaware, and I am thbt year's 
elected chairman of the University-National Oceanographic Labo- 
ratory l^rstem, which is a private oraEmis^tion of academic oc^mo- 
graphic institutions that operate f^ilities. 

Mr. Studds. It is n6t necessarily bad not to be a Federal employ- 
ee. [Laughter] I 
^Dr. WkasTSR. I understand that J have tried it both ways. Mil 
Chairman. . » 

Mr. Studds. Dr. Dbvies. . \ 

Dr. DavieS. I am currently a special awistant to the Afi»istant| 
Administrator for Water. Banning very shortly, I will be th^ DiA 
rector of the Office of Marine and Estuarine Pnrtiection in the* 
Office of Water. ^ 
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- Mr. SruiMis. In EPA. 

Dr. Daviks. In EPA. 
. We are collecting tMether the fsarkn^ marine progran^s that 

* have existed in ti^ Om^ of Water but have been in s^fNurate of^" 
flees. Our responsibilities are for implaoAenting the EPA's role in 
the Marine Protection Research €uid Sanctuaries Act^ the so^Qled 
Ocean Ehimping Act, and parts of tl^ Clran Water Act wt^ih 
relate to ocean outfalls, and varimis ocean-water-quality issues. 

.1 have sitting behind me Dr. Doug L^pka from the Office of Re^ 
search and Dsvelofmient witihdn EPPl 'tt^ Remurch and Devel<^ 
n^nt Office has respcm^biliiy fyr ocean-dk^iosal research, toxics re- 
search, pestkrides research, et ortera, within E3PA. 

Having Iward Jerry Schubel this morning, I can understand why ' 
you staff ask^ im to cat here this aftemomi. 

Mr. Studds. I want to thank you all for your willii^nesB to forgo 
the oiqiortunity for an oral premutation of youi" statcmmits. Itfaybe 
it £^kes you as a pleimsuit c^iange in the normal procedure, but in 
any eveilt, it is ab^lutely neceauiry, as you can dourly see, given 
the timing, and we very much aj^reciafi^ it. 

We will go difectly to^questions. 

Mk* Winokur, you are Uie Qiairman' ^^ tim Federal Oc^mograph- 
ic Fleet Coordination Ccmncil, an utt^ly unpronoiuncible.&niMiym* 
The 1982 report of the Fe^ral oceanographiefle^ f<mnd that: 

The l<mg-tenn trend in the stSte of the Federal fto^ shows oootimiiiig overall de- 
cline forced by hi^ costs of (^ieratkR», Government bud^ eommBieBr and a Imck 
of actim to ref>lace aging vessda iTie FedenU fleet's capabUtty to condoct Mne 
water oceandgra|ihy has been significantly reduced Thte onfortmiately is happming 
at ^[time when the natmi is moving ahted tm eoooomie, energy, and natlmal secu- 
rity policies which require incrMeo ocean «qi4oratkm and fl^t«Qr. ' 

Has a plan been developed by your ofBce or by any other c^ncy 
that would match future oCtanograirfuc research needs to planned 
' new procurements and renovations of research vessels? 
Mr. Winokur. Yes. 

If I start off bv just one minor correction. Rear Admiral . 
M<M)ney, Uhief of Naval Resecuich, is the Chairman of the Ccuncil. I 
might point out that the chairmanship is rotated among fiOAA^ 
Navy, and NSF. 

, Mr. ^ruDDS. Fine. I appreciate the correction. 

Mr. Winokur. I am serving as the^ executive secretary. I have 
also served as the chairman of the coordination bc^rd of the Coun- 
cil. We agree, by the way, that the Council name is difficult to ded 

• with, so we refer to it as FX)FCX;. 

In that capacity as chairman of a working grou^', I directed a 
study to look at, if ^ you will, the health of the Federal research 
fleet. ^ 

I would like to very briefly point out that the Council was, in 
1^ fact, formed in 1980 in rerognition of the need to coordinate the 
management of th^ research ve^ls operated by the F^eral agen- 
cies. I believe, since that time, the Coundl has been a very effective 
cooitlinating mechanism. . 

We have recently completed a study by the Councifto look at the^% 
health and welfare, I guess is the simplest way to look at it, of ths 
Federal ship a^EN^ts that we halVe. One of the fmdhigs of tl^ Coundl 
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study and one of the major concerns that has been brought out in 
the previous panel is the age of the Federal fleet 

The Federal fleet currently has a «iedian age of about 17 years, 
whUrh meanis that in the 1990'8, giv^tt. the current composiUon 
the fleet, over 50 percent of the fleet will more or less concur- 
rently. Ih recognition of that (act, the Council has recently estab- 
lidied a working group on ship replacement I alM> serve as- the 
chairman of that working group. 

The agencies have alr^y met togetheiJto discuas a ^rtrategy and 
to develop a plan ft>r future replacement <tt this mftimial ms^ Cur- 
rently, the Federal fleet comprises a little over 60 ships. 

The study that you referred to and that I have mentioned waa^ 
con4jUCted in recognition of the fact that there were problems with 
the Federal fleet. Fiuiding was on a decliira, and agencies were 
forced to lay up ships. 

One of our findings of the study is that we think things have sta- ' 
bilized. Funding has incr^»ed over the last y^ or ao. lliere has 
been' no further (tecline ii^ the fleet Wfi see and we project future 
requirements that justify the cun^nt composition of the fleet 

So, I believe that the Council, acting as an interagency coordinat- 
ing body, is dealin®> with the prdblenut filing the fleet Th4 main 
problem, .at this point that we are concerned wiUi is ship r^lace- 
ment. We are working and cteveli^ing a plan to iddrras t&at collec- 
tively. ' 

When I refer to the Federal fleet, I mean not only the ships oper- 
ated by the Federal agencies, but Uiose ships that are operatmiby 
aeademic institutions but which are funded or owned by Federal 
' agencies. 

Mr. Studds. ok. - - *• , - 

1 would like Mr. Wolff and Dr. Gross each to comment on the 
status of plans for repl£K:ing and/or uf^rading the research vessels 
operated by your agency or under ^our control. First, Mr. Wolff. 
' Mr. WoLf^. NCAA operates 21 ships at the present time, and we 
have one ship which is in laid Up condition, although semireody to 
be {Hit back into operation. 

These vessels are in extr»)rdinarily good condition so far as hull 
and operating machinery are concerned. When we omsider our re- 
quirement^ for v^els, our class I and classull vessels are still 
state-of-the-art. There has been.no new development in ship design 
which has reached the point where NCAA is rmdy to reoYmmend 
the acquisition of further ships. 

The equipment on the vessels for taking scientiflc nu^isurements 
and the computers to process that information are sorely outdated. 
We have identified that it will cost between $2.5 and $3 million per 
ship to bring our fleet into full capability condition, and^hat is our 
first priority. Sine* the cost of a new vessel to replace one of our 
class I ships is something on the order of $30 million, I think the 
use of the $30 million to upgrade 10 v&»el8 is a much more cost- ■■ 
effective use of the money for the n0Ar terra. Considering the state 
of the vessels and the effort that has been put into tlwir upkeep 
and. the price that the NOAA Corps officers have in keeping them 
in first class condition, they will run until the year 5iMKK) without 
difficulty. ■ ^ . 
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Mr. SruiHKf. I ^»Dme yoUt reference wm to one of the largest oi 
them* the Oceam^raf^ter presently in nK^hfaalle in Smttle? 

Mr. Woun^. Yea, sir* It k a mattw erf* highest primity to NOAA 
to get that vMBel tmck underwir^ because, we have more r^dire* 
ments for class I vessels than we have shii^tme at tl^ moment 

Mr; &FUDDS. Is it as high a prionty for OMB as it is for NOAA? 

Mr. Wolff. I haw nriet with OMB on this subject, I continue 
my best efTorts to omvix^ them of thb. ' ^ . 

\ Mr. Snnma. Let tne imi it thk way, owld it be used efficianUy if 
it were reactivated? 

Mr. Wolff. Yes, sir. > - 

Mr. Studds. ok. Tliank you. I appreciate ti^ situation you are 

^'^What is the stains of the vessels under the oontral of the NSF? 

Dr. Gross. Let me raH'^^i^ <^ different points, firat, ti^ 
Foundation is directly involved* in the (operation or two ^essete. One 
of them, the ocean drilling vessel, the recently 
chartered, has yust enterra the ^pyard for conversion as a 
modern oce^n drilling vessel It will he available for shakedown 
cruises in December and for sdentiHc drillii^ in January. So, we 
believe that this is a state^-the^art capacitv. 

In the Antarctic re^on, the Foundation hsA a l^ie-pjurchase ar- 
rangement through its contractor for the Polar Ihike, a new vessel 
about 2 years old, 219 feet long, which greatly improves our Na- 
tion's research oiipabilities in hi^ latitudb. 

Second, we share wiUi the otl^r agenc^ the support of the 
UNOLS fleet. Dr: Webster may w^ to comment on the.UNOLS 
activities to araist us in defining the sdentific characteristics. Since 
these determine what should be the appropriate mix of the fleet, to 
take care iA the ^niver^ty-community's sdentifk requirements 
over the next 10 to ^ years. Basicallyt we i|fe now awaitif^ the 
report from UNOLS. Once we Imve Hwt, me will be working with 
the other agencies, probably in annutfction with POFOC, and will 
then prepare our agency response. Af Uie moment, we do not have} 
the reports available. 

Mr. I^DDS. Dr. Webster, would you like to add anything with 
respect to the likelihood or the unlikelihood of having an adeqjubte 
oceanographic research fleet over tl^ next 5 to 15 yeare? 

Dr. Webster. I would like to second what Dr. Winokur said. The 
comments he made about the aging of the fleet between now and 
the end of the century apply equally to the research veteels that 
are operate by the ^fationV universities and oceanpgrapl^ic insti- 
tutions. They, too, are suffering from the same age prdblem. 

As Dr. Gn^ has ^d, we are developing a plan. We have set a 
high^t priority for a fleet replacement ccnnmittee to work with the 
Federal agmicies and with the academic institutions to develop the 
characteristics of ship replacement and/or refurbishing between 
now and the end of the century. That is goii^; to be an ongoihg bc- 

tivity. ... ' . 

In rraporae to your question to me, I am optimistic that we will 
have the adequate fleet to meet the oceanographic research needa 
in the oceancgraphic institutions, at least to meet the le?Vel which 
is provided by the funding available. 
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Mr. Stvods. m. Gross, earlier we heard Dr. Heath of the Univer- 
sity of Washington teptify in support of block funding to oceano: 
graphic institutions to rebuild the re^irch infrastructure which 
, both he and Dr. Baker describfd a» inadequate and decaying. 

Do you share the view that oceanographic institutions' require 
this kind of help? Do you think it would be in the national Interest 
to provide it, and do you think you can persuade OMB to endorse 
it? • 

Eh-. Gross. I am not sure where to start. First, we share Dr. R(»s' 
. concern that the infrartructure, wh^ includes n<rt only the ships 
but the equipment aboard the ships and the laboratori^ has not 
received the suppcCt and the attention that I would personally like 
to have seen. We ilel that on the ^ips we have done a rea£»nably 
successful jdb in arreting a deteriorating situattra and that we 
can now look fonimrd to a fl^ which is capable of efficient, effec- 
tWe operation over the next 5 to 10 years. We have also' made 
progrete op the equipment aboard the niipd. 

Laboratory equipment is a large-scale prdl>lem. I am iiot sure 
that any of us have a full grasp of exacthr how lai^ge it is. We 
heard an estimate on the order, I think, of $^ million a year to 
handle that. To be quite candid, we in the Foundation right now do 
not have that in bur iHidget. And it seems unlikely that we can 
divert that amount of money out of our imesent res^uvh support 
without causingLother grrat pr^lems in the university community. 

The prt^pe^Hor an additional $^ million in our budget is wme- 
' thing, which we would haw a grc»t deal of ducussipn about, both 
i within the agency and with OMB. I wouldn't want to predict our 
success on that. ^ 

Mr. SfuDDS. Dr. Day\es, y«i make reference m your wntten 
statement to EPA's estuaHne initiative, a "systematic, cooperative 
FMleral, State, and local approach for improving, maintaining, or 
enhancing the nation's estuaries and embnmaents." That sounds 
wonderful. Could you please describe it, and feel perffectly free to 
use Buaszards Bay as an eif^ple of how it might work. [Laughter.] 

Dr. Daviki. As you know, and you werepn^ably veiy involved 
with the appropriation that was given to EPA for fiscal year 1985, 
we are concerned within EPA that we are seeing a decline in the 
number of estuaries around the country in terms of biol<^cal re- 
sources. We are seeing expanded development on these estuaries, 
•and we jiave seen our r^onal officra, State ofOces, public and sci- 
entific communities comment on this decline and the ne«l to take 
perhaiM an alternative approach to the one we are taking at the 
present time. 

As you know, we have the Clean Water< Act, which largely con- 
■ trols our ability to relate sources coming into these €»tuari^. 
Our major focus is to develop some Iwsic science on the ^uaries 
themselves, Ube status of the resource, an ^nder^nding of the 
scourer of pollution, nutrients, toxica, et cetera, coming into the 
estuaries. We want to get a better definition of how we can control 
those sources as well as alternatives available to control. 

I>r. Schubel, in Kis discussion earlier, I think, was referring to 
some previous Federal studies in which perham the scientific com- 
munity was involved as a contractor rather than as a d^gner. I 
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think I would ^U0t like to reflect on that for a moment, with your 
permission. 
Mr. Studds. Pl«»e do. 

Dr. Davies. Spratking as somebody who made his living as a re- - 
. search sdentkt for a vidiile^ and I am now in the regulatory busi- J 
nem with EPA, the role of scientists #ith regard to scientifkr infb^ 
matioh; parUcuiari:^ in som^injg; Hke regulating source alid deaK 
ing with (Hiblic pohcy on priori^» for source r^^ulatkm, is a diffi- 
cult one. The scientific n^ect boUi in myself aim in the sdenl^Uk 
community, is that we need to know a great <teal about cause smd 
effect 

However, in the world of regulation, you are lookingf at dralin^ 
with the existing science or periiaps a little mcme Uian ttib exiting 
1 science, looking at your alternatives and nfliking a hest judmient 
I at that point, and perhaps then creating sometllmg like a political 
will to tafcC^ome motion* Y 

We haveSeen, in Qiesaprake 1^, and we sawVoson^ extent in * 
^dier Great faeikes, that th^ iras a public perceptton^^id a politk»f 
perception, that something ynb wroo^ aim scnnettiinmieeded to be 
done. We made the best jjuklgment in terms of a repinatOTy sfiBte- 
gy. Perhaps the total science was not fully unpBnvtpod, but we 
' moved forward and I think we have acccmipliriieascmiething. 

, That did not mean that the regulatory agencies went to the sci- 
entific community and asked them what science I needed to do. 
The scientific part is, t would say, onl;^ a porticm of the process 
that we go through. Part of the process^is developing the coordinat- 
ing mecnanisnffl to use the sizable l^idative and reqgulatory 
tools that we have and the m;^nce is only a part erf" that 

So, when we come to look at Lcmg liland Sound, Narragansett 
Bay, Buzzards Bay, and P^i^ Sound, which was inserted into the 
appropriation, we think it is very important that the l^te r^ula- 
tory i^ncies, the public, and the scientists be involved in develcq>- 
ing a concept of the problem as it existo in thc^ areas and an ap- 
proach to the solution. Otherwii^, we will^have, perhaps, a scientif- 
ic document that will be poorly communicated, and hard to under- 
stend. Perhaps we will hAve much better science, but we will have 
little abilitjr to hav^ built an instituticm to do something about 
those iNnoblems. 

Mr. SruDife. Hiank Wni. 

Mr. Wolff, what role, if any, will NOAA play in this pn^ram? 

Mr/ Wolff. We are engaged in a program we call Status and 
Trends, which is monitoring the stete of the pollution anmnd the 
shorra of the United Stot^. This involves several sections of 
NOAA. Dr. Ehier is in charfise and works very clwely with Dr. 
Davies in EPA. They are makmg considerable progrem and have a 
draft of a plan to monitor the pollution levels on a &*month or a 1- 
year t^is all around the coast of the Unit^ Stetes so we can tell 
if the level of pollution from any imrticuiar pollutent is increasing- 
or decreasing. 

I think that %tablishing»this l(Hig-term baseline from which we 
will be able to detect changes is very important In mkiition, they 
are producing atlae^ of different kinds of efV^rte which get into 
combinations of variables involving fisheries, in particular, both 
shellfish and finfish. Thee^ are proving to be of value not only to ' 
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EPA and to the agencira within NOAA, but to the fishermen them- 
selves and'to the public. So, I think w» have a coopeifttive imigram 
in being with £!PA whidh h^ increm»d markedly m tl^ mort tinm 
I have been with NOS. / 
: Mr. Studds. Thank you. 

Mrs. Schneider, my apologies* I went over time. 

-Mn. ScHsmmM. Mr. WiiuAur, I would be interrated in knowing 
about Navynmned multichannel aonar devices whkh I am 
aware having been doing Bottm veryvaluable and extrenwly coat ef- 
fective work, particularly in the E3BZ. I wiui wondering 1rattlt •p^ra 
tlw Navy might have to share that data Ih^t is bcdng cml^ed with 
^some of me M^itttemk aiNj Federal ooeam 

Mr. WiNcncuR. The Navy has collected data in pOTtiims <rf.the 
U.S. EEZ. These cteta are graerally clrasifiM and are not released 
OB uikdassifkxi. Hhi data can be made available to pnqierly delun^ 
perscmnel who have a demmistrated need to know and wiu> can ' 
protect the dassifkMl data. 

^ Mrs."ScHNnwK. Who ctetermines Uiat Um researdi data ought 
to be classified? Is it the Secretary of the Navy hin^df or whcmi? 

Mr. WiNOKUE. These are not research data. Tl^se data are col- 
lected as part of the Navy*ff charting imigranL 

Mrs; ScHNKiDSB. But who determmes umt it should be daasified? 
^ Mr WiNOKUR. Within the Office of the Chief of Naval Opei^ 
ations. 

Mrs. Schnehnsr. So, all <^ the data Uiat m being oiUected now is 
all classified? 

Mr. WiNmuR. Well, not al| data that Um Navy collects is cUuem- 
fied. 

Mrs. ScHNKiDKR. No, I am referring specifically to ttiis EEZ data 
that is being collected. ' \ ^ 

Mr. WiNOKUR. Yes. the data tihat oe^collected as part our 
charting program that lie within the ESZ are classifiad. 

Mrs. Schneider. Why? 

Mr. WiNOKUR. We can provide an answer for that for the record 
I do have with me Cai^am Larry Wortrol frraa the Department oi 
Befense who can also cmitribute to the answer, 
if Mrs. ScHNRiDEK. I^am curious, because if I understand correctly, 

NOAA is also doii^ mme charting of the EEZ ar^ and^ if I under- 
stand correctly, .the data that they are collecting is not classifi^ 
Am I correct? 

Mr- WiNOKUR. I can't comment on the NOAA data, per se, mnce 
we are not involved with that. There are interagency discussions 
relative to that. 

Mrs. Schneider. Mr. Wolff, the data that you are collecting at 
NOAA on the EEZ, that is not classified, is it? 

Mr, WoLFT. That is right; it is not classified. As a result of the 
declaration of the Dr. Byrne and Dr. Schneider ii\^OAA as- 
signed me the responsibility to b^n to u^ our sra^b^m sounding 
system to develop a plan for a systematic mafmii^ of the EEZ. So, I 

Eroduced some NASA^type gee-whias charts. I am holdimr one up 
ere« which has the contours of th^ bottom on it. It is mtog^ther 
spectacular geology 

As mxm as I saw theSse, I became enthusiastic about the program, 
even without Dr, Schneider and Dr. Byrne's efficient urgii^;. So, we 
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have already proceaged a firar Itfieets like this. We intei^ to map 
the entire EBZ (nm tiw ISO nrater d^itb out to the ed^ €^ toe . 
shelf ofWO n^ks, whicbevftr ooran fir^ This will h^te ^khhkhis 
impiu^ on a number of U^. eoonomic activity including mimrals 
ana oil and fu^ries. 

Tb& fish are particulariv sensitive <mt to the 2,000 foot ctepUi to 
these kincte of oantram We wwe quite surmised, stn» thm instru- 
mentation m 10 vears old &nd nundier of toreign diipa are known 
to have it, Uiat there- was any qv»rti(m abmit the ck^i£U»ti<m, but 
we are con»deruig thk in a working group wijth tiie Itopartm^nt (rf*. 
Defense now to see if there is a oc»npfx»niM position wfak^ meets 
our requirements and the DOD rsquirementa. 

However, the NOAA p^tiim is that the b»ic miite of gec^iyBi- 
cal ohwrvaticms in the EES! are unclassified imd sAiouhl be trmly 
p^eed alxmt, and we sqe no arguments that omvince its that this 
IS not a viEdid positi«m. 

Mrs* SCHNKTOKft,. Dow NOAA have n^chimMn wherdby th»^ 
proVide this information to the acackflpc community upon, reouest?^ 

Mr. Wolff. This is a joint program with the Department ot Inte- 
rior, and both of pur fUes will be available to sny U.S. source. 

MriB. Scfmraois. Mr. Win<Aur, I have a ccmflict in my own mind 
Am I to understand that we hfive twO Federal agmdm that are du- 
plioiting efforts, Navy and NOAA? And, tbe seo^ questim is^^are 
they both doing the same thing and one is decididH to classiiy the 
data that is coUected an4 the c^l^r agency deckling mrt; to dma^ 
iU and is that not a mrm of inccH^istenc^ in mir Govemittent 
policy? 

^ Mr.. WiNOKUK. The Navy charting program has been a longrtand- 
ing one* gbii^ on for man^, ma6y vears Wc»^ NOAA got a respcm- 
sibility for charting in the EEZ. I w>n't think tihere is duidication ot 
c^OTi, as far as I can see. ^ 

On.the othe^ hand, tl^ra are conoeras that Imve beoi raised mxi - 
there is an interagency group that is dtocussing these concerns* 

Mrs. ScHNrsroraEi* And th^ Insofar as the cUsssii^ticm is ran- 
cemed» ouq agencv ck^fyii^ axKl the c^her one not? « 
. Mr. WiNOKUR. 1 c«i providb an answer for that for the Record, 
but there are Intimate concerns. 

Mrs. ScHNSTOKR. I wmild very much appreciate that, especially if 

Sou are both referring to the identical data that is being collected 
^ ut we will leave that for another time. i 

Mr. WiNOKUR. I don't think we are refifli qing to p re<Mely the 
identical data. It is simililr data. I am unablelA toumient oa the 
areas of overlap* but we will provide an answer for the r^xird. If 
you would like further discussimi, as I say, I have someone here 
Trom the Department of Defense who can comment on that. 

Mrs. ScHNteiDKR. Well, if you could provide that to us at a later 
timevthat would be appr^ated, 
[Material to be supplied may be found on p. 162.1 
Mre!r Sg hneipkr, Mv. Wolff, in. the mamiing and tl^ charting in 
the EEZ, how does NOAA share their, information? You m^tkmed 
that you distribute the infonhation, and t am wondering if you 
could elaborate a little bit on the mechanism of both coorainatioo 
and information generation with the Navy and NASA in tx^h gath- 
ering and procrasing all of that data« 
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Mr. WoLTF. We have the l^nslattve reaponsitnlity for charting . 
for navigation in VS. waters. The DefenseAfa^ping Agenty has it 
for the rest of the world. We routinely do work for them and pro- 
vide them with data in the standard, single^wam bathymetry style 
wh^ is umally reduced t/o chart work sheets. 

16 state-irf-the^rt for bathymetry, however, is a digital data 
which is stored 'in a computer and then can be accessed by 
rany qualified user. So, the date which we are taking with Sea- 
'B^m is being put into a digital daia b^, and this will be sdiared 
immediately with the Department of the Interior and then will be 
shared with the Defense Maranng Agency, of course. Our old dsto 
braes are being conviertad to digitiai data bases s» fast ^ possible. 
So our o<teration essentially is unclassified and everymie has free 
access to it. Then, we pidilish the charts which are used by mari- 
ners and are sold through our distribution system. 
Mrs. ScHNBiDBR. OK. Thank you. ' . ^ 

One fuial question to vmi, Mr. WirifT, having to do with tOB Na- 
tional Ocean Pollution Planning Act« are you satisfied with the 
level o{ interan^n^ planning or coordiiiatU)n that is taking ^place 
now? 

- Mr. WoLFT. I am rarely satii^ed with anything in my responsi- 
bility. We are working hard to improve it ITiere axp omsiderable 
coordinating mechanisms in place, and our relations with EPA are 
impfoving daily, so that I think-that is one of oUr better areas. 

Mrs. SCHNKIDKR. OK. 

Or. Wdbeter, seeing as how the University of Delaware has a par- 
.ticular place in my heart, I signjoff without^asking you at 
least one quertion. i 

So, I am curious, to know, from your perspective as the Nati«ial 
Ocean(«raplii:c Laboratory System reprkentative here, do you find 
that oceanographic research, data collection, and com munications, 
both within the agencies, in other .words, interagency, and commu- 
nications between the agencies and the ac»lemic cmmmunity are 
improving or degenerating? » .... 

Dr. Webstkr. That is a difficult question. I thmk it is unproving, 
mainly because our m^ms of communication are improving. 

Beneath it all, though, I think the issute you raised with the (irst 
panel about prioritizing and Consensus, sunersJliecauw <Mir commu- 
nity feeling of shared obiectiv^t is deteriorating somewhat I think 
part of it is mechanii^I rather than r^.. Listening to the first 
oanel, I got the clear feeling that many of them were sayiag the 
same thing in different ways. You were tirying to get them to say 
what is more important blue-wator resear&L or estuarine resMuvh. 
Both the blue^water oeople and tlw estuarine people were saying 
the same thing, namely that there neetkd to be an improvement in 
our national quality of fre^iom of research, and that there i^eded 
lo be far more emphasss on the basic proce^tes, even in Federal 
programs which are applied. 

We have heard that address^ in different words f rom difFe rent 
people What codoSfns nte id that the community uT ugeuuies and 
the scientists ismd users and so forth are having trouble under- 
standing that we cfo have certain ccnimon objectives, in spite of the 
improvement in electronic (»mmunication. * 

Mrs. Schneider. Thank you. 
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It is no acddent that we ha^ seen tl» tmdgets for the varkHM 
marine progran^ and ocMuragrapliic programs, unfortunately, be- 
coming smaller tnd smaller, Ithmk that, unfortunately, tiiat does 
have something^ do with the lack of advocates and the lack of 
communications ibth the Coi^;re8s and the dednm^makers w1k> 
have their hands cm the purse strii^ 

Certainly^«8 a spedaf interest^ I would say that the ac«tok: 
commtmit^ hais not been terribly vocal or ocnnmunicative in assert^ 
ing Uie priorities, the natiwial interest, and tl» sped^ R&D md» 
of the oceanographic oraununity. It seenw to me that if we coukl 
have more of a unified voice in vour communicati<m with us, ywur 
interrat might be more sufficiently accommodatel. 

Thank you, Bfr. Caiairman. 

Mr. Studds. Thank you. 

Gentlemen, I would like to pursue a little bit a line of question- 
ing thiit Mrs. Schimider was {rareniing in her gratle ff^luon, pot- 
haps even too gently or perhaps my nund at th» time (rf dfi^ is not 
grasping the subtleties of your response, and that is on the subject 
of the possibi^ty of certain data bemg classified. 

If you will forgive the elementary nature of my questions, I 
thought I undterrtoed who hi^ reqxmsibility for doing what kind 
charting, but I want to make sure I have ttiis correctly in the sim- 
plest way. My understanding to date was that the charting of \JS. 
territorial waters was traditionally the responsibility of the Geodet- 
ic Survey or the IJSGS mm. Is that correct? 

Concurrmitly, mv uniten^diog mm Uiat the charting Of non- 
U.S. waters was the responsibility traditionally primarily of the 



Defepse MajMinng As^ncy. Am I ri^itorwrong or 6(^? 

Mr. Wolff. The latter f true, bat NOAA has rti^nsibility for 
the charting of UJS. territorial wafem for purposes of navigaticnL 

Mr. Studos. NOAA dosfe? 

Mr. WoLTF. Yes, mr, this respcnudbility stems from Uie old Coast 
and Geodetic Survey mat was brmight into NOAA. The Naticmal 
Ocean Service, which /includes the forniek- NOAA National Ocean 
Survey, now has this iesponsibility. 

Mr. Studds. J see/ Does USGS have «iy responsibility in that 
regard? / , 

Mr. Wolff. Theyrmap the land, essentially. 

Mr. Studds. TWland. 

Mr. Wolff. Tluiy also produce charts which go out to the' ocran, 
but it is based m data we fumkhed them. We have hsd this re- 
.^ponsibility sinp$ 1806. 

Mr. Studds. J understand; we hai« been throu^ that one. That 
is for U.S. territorial waters, right? 

Mr. Wolff. Yes, sir. 

Mr. Studds. OK. / 

Now. am I alaft (»rrect, Mr. Winokur» that traditionally, at least 
until recently, the chartmaking resp(HMnbilities for other than U.S. 
waters have been in the hands of tl^ Defense Mapping >^ency? 

Mr. WiNOKUR. I believe that is conect It is an ar^ of my 
expertise, and I have sam&^M here who could comment on that 
, more directly if you like. t 

Mr. Studds. OK, but let me ask the resIL of the question. Mrs. 
Schneider was getting at what I understand is going to happen now 
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with regard to cooperative fmMprams^ surv^ring the bottom con- 
tours, bathymetric surveying m the E&j m ihe 20^mile cpntiguous 
zone. Who wi^ be respcmfittile for that? 

Mr. WiNOKUK. It is my mideratanding that within the oontcgrt d 
the EEZ charting, that respraunbility belcMEigs to NOAA and, I 
guess, in some cooperative way, with the Department of the Interior. 

Mr. Sruons. Is that NOAA's understandini^ 

Mr. Wolff, Yes, sir. The USGS reqxmsible for the nifaieral 
mapping,, and we are mam)ing for navigaticm, but we oocniffltnate. 
We have a menH>F&ndum ^4mdef8tahdim[ <m tiie mbmctt 

Mr. Studds. Now, in your staten^t, Mr* Wolff, 1 l^l^re, ycm 
say that NOAA and the Uefimse BfappingAgen^ IBtre cimH^ ne- 

riatiiw over .th^ question o( wfa^tiber EEZ bathjninetric 9|a will 
diBUMUied. What does the Defiwae Alapping Agency ha^ to do 
with that if you are.gaUmin^ tl^ d^ta? 

Mr* Wolff. They brought it forward as a national security inte]> 
est* 

Mr* SrunoB* But it is ^mr data; yoti are <k)ing thd gaUiering, 
right? , * 
Mr* Wolff. Yes, sir* ^ i 

Mr* Sfrvvm. Now, let, me m at this aroUier way. Dr. VfcAff, you 
say that NOAA and the US6S Imve initiated a multiyear coopera^ 
tive program for bathymetriCi surveying ^ the ^KKmile contin- 
guQus ssone, the Is there aaythiiog pai^cularly ^artling or dis- 
tinctive about tl^ nature of the daOta you will be developing or is 
this the type of informati<Hi thi^ NOAA hem nmttnety developed 
for coastal areas Uirough the CosaatAl and Geodetic Survey? 

Mr* Wolff* We have done little raiipp^ befive, sir, Imt this time 
we are going to do it systematically to produce the first maps of tb^ 
whole area* In addition, the Deimitment of Interior has employed a 
q^stem called Gloria which is a sidd-kxddng sonar. Tliat type of 
mapping produces some fublitional geologkal information. Our plan 
is to overlay tl^ two* 

It is^ also our plan, as was recomnmided by our peer adviitory 
group from industry ami academia which reviewed thm program 3 
months ago,^to inclu<te magneticB and a foil miite of geopn^cal ob- 
£»rvationa, including tl^ first two suUxitt<»n horismus* Wheii we 
put all this t<^ether, we will have a map for the first time for this 
new U.S. territory which will have a multitt^ of uses. It did not 
occur to us, when we were planning, that thwe ccmld be anytJiing 
classifi^ abcmt it, becai^e it is fondamental mafmiakii^. When 
you acquire a new territory, ymi map it, and it has such ^ormoiys 
applications in mineral exploration and {wrticularly in fisheri^ 
since the location, habitats, and where you can catch the fish is 
definitely located in the first 2,000 leet of this top<^raphy which is 
available for the first time* So, we had no id^ there was any na- 
tion^-wcurity ia^ue involved, and we were quite surprisefd when 4t 
was raised* 

Mr. SruiHie* What kind of nationalnsecuri^ iBmm mi^t be in- 
volved? I could 1^ how one ,l&iherman might like to it and nd 
let dliiers see it, but you saylii^hen you first looked at it, it didn't 
occur to you there could be a national-^ecunty jguestion* What na- 
tional-security questions have occurred to you recently? 
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Mr. Wolff. Oh, they havm't occurred to me; tha^Jertil^ DOD^s* 
pofiition/[liiii^ter.} r 
Mr. SruDDS. I see* 

Mr* WiiH^ur^ periiaps yira ccwld lelaborate cm that, given as bow 
you woric over there. \ . ' * 

Mr. Wfii^OKUR. If I may, Mr. Chairman, I iSi^ld turn the floor 
over to Cai^ain Wortwl who representir Uie DepartrnmC <tf Defence 
on this iwue. / ^ 

Mr. SruDOs. Certainly. - \. 

Captain* n^uld yc^ idratiiy yiwrself reprat^? 

STATEMENT OF CAFT. LARRY WORTZKU OFHCE OF THE 
DEPUTY UNDER SECRETARY OF DEFENSE FOR POUCV 

Captain Wobtzel. Mr. Owirman^ I am Cai^ Larry Worted* an 
Amy officer who is detailed to (M!ice c€liie Deputy Sec- 
notary Defense for I^dicy. At the same tin^ I act as a represmt- 
ative of tl^ Naticmal Operations Security Adviswy Ccnmnittee, 
called NOAC, which is ,a Committee of tt^ Interagency Group, 
Cbufitermeasures, an interagency group that is |MUt of tro Sraior 
Interagency Group, Intelligence. 

Mr. STumjS. You oug^t to have a ribbcm for remembering ytmr 
assignnientir 

Captain Wortzkl. I do have a hard time rememberii^. 

In any case, NOAC iHtm<tes ^advice apd recommmidatimis to the 
senior interagency group intelli|^ce cm naticmal security coi»»rns 
and Jtaues iptJi national mcunfy im^katiohs iq an intergovem- 
meapi forum* As, I think jpbu and Mrs. Schneider Iwve antectly 
c^i>eerved, there may in fact be wA so^ much ah otterlap in Govern- 
ment (^rations, iMit the (^[>eraticms erf" one <fepart|n^t the Fed- 
eral Government may nave an immurt and have an dffect mi the 
operaticms of an&ther department of Uie Fedbral Government. 

Mr. Studds. My queroon ^was— you have just heard Dr. Wolff 
sp^iking for NOAA say that it was sortiewhat of a surprise to him 
that someone raised questions of possible national-security implica- 
tions with resiiect to this very tradiUcmal kind irf* fundamental ad* 
entific data. What was it that vou ^mrprised him with by way of 
national security c^mskferations? 

Captain Wortsel. The Chief of Naval (^rations, in fe^, raised 
the issue. As the mapimig, charting, and geod^ manager for the 
Department of Defense, the Drfense MapfMug Agency h^s been 
able to make a ointribution in a technkal sense. We ^m supirfy for 
the record detailed accounts of ihm positimis of^^ 

Mr SruoraLJIow abcmt a simple, Englidi, graeml summary of 
some of the kinds of considerations? 

Captain Wqrtz£i^ Because di Uie data's hi^ resolution and omth 

Krehensive nature, it amid put the operatmg forces <rf* the U.S. 
[avy at hazard and aid a pc^ntial enemy. Dialled data like that 
could provide airaistance to^a potential enemy in tte conduct of 
naval warfare. 

Mr. Sruniie. l*he bathyn^tric data in question seenui to me, tell 
me if I am off b^, to^be .very fundamental scientific data about 
the character of the Earth's surface. I can't imagine that it is con- 
sidered for clarification. ^ 
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Isn't theve a long tradition of making t^c gec^hysical data 
available to the pumic? * 

Cai^ain Wortzsl.' Sir, I am neither an oceanografrtier nor a car- 
tographen 

Mr. Studds. That must be why you are in charge. 
Captain Wortzkl. That involvement is as a ftx^l point. This ami- 
mittee, the National* ^leratipns ^gnirity Advisory Committee, has 
no authority to make a determiShtion. |t is simply a forum to 
^ensure that the Govemn^t,* IncltMling Ccmgress, which HhUKte 
'these surveys and the Navy^s c^)erating forces, as wdl as the^iifien* 
cies engaged in the charting dire aware of the wticmal seoirity im- 
. plications of the data. ^ 

Mr. Studos. Am I going io walk downtown and find tiie doors to 
the.National Geographic Sod^ locked? ' , 
dpiptain WosTZKL. In no smm. 

Mr. Studds. On the gnmnds that tlmr cmitinued (mblicaticm erf" 
these maps threatens thfi national security? 
. Captain Wortzkl. In no sense. 
Mr Studds. Well 

Mr. WiNOKUR. If I may just contritmte one comment eif that I 
think at i^ue here is the quality and the quantity the data, so in 
so sense are'charts mich as the Nati<mal Geographk's chartB at 
i&sue. ' 

Mr. Studds. Well, I wouldn't want to be imimgning the quality 
or the quantity of tl^ir charts but certainly, if ^nm are correct in 
a^rting scmie kind of overriding naticmaliBecunty significance to * 
the kinoB of data Uiat have bri^ticmallv been wide open to the 
public and for which this Naticm, thxtn^n tl^ lead of its diarting 
agencies such NOAA which has acquired, as I ux^temtand it, a 
.worldwide reputaticm for making available to the woiid fundamra- 
tal scientific data-— I wish I had thought of tbis^cme to ask scmie of 
the sct^tists earlier. « * 

To your knowledge, are other nations pcmdering withholding this 
kind of data fnmi the world at large? 

Captain Wobtzsi^ Other nations classify their char 

Mr. Studds. They do. 

Captain Wortzkl. Yes, they do. The United States doeljiot, and 
although charts of this type have not been available in tbm past^ M(e 
do not contemplate the classification of any chart. Ouw concerns 
deal primarily with the digitised data iMuse, the confputerised data 
base, and the pitxluction of unclassified charts. 

Mr. Studds. Ail right. CMbviously, thk sh<mld be pursued at an- 
other time in another forum, but I just can't help blinking what a 
position the U.S. Navy would be in today if Queen Isabella had told 
Columbus to shut up about what he found out 

I appreciate your onnments. You are an Army captiun; is that 
right? 

Captain Wc^msL. Yes, sir, I am. 

Mr. Studds^'OK. Thank you very much. 

Let me try one other topic here. Dr. Ross of Woods Hole pi^posed 
the creation of an OfHce of International Marine Science Coopera- 
tion to be the focal point for foreign contacts inking to develc^ cch 
operative pn^rams with the U.S. marine scieptiflc ccmihiunity. 
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could accomplish wmethingl we are not at 
plish with all of the existing Offices and a^cic 
mvolvement in intemational research? 

Dr. Gross. Sum» the Law of th^ Sea Trwty 
sioQ, we have followed with great interest the p| 
ous research projects which we support to see 
have * 

My assessment of our recent experience is 
tively few pjrc^lems. We ha^ not experienced /great difHculti^ in 
^tting acxieas to other countries' waters. 

Perhaps we have hot yet had enough experic 
we are essentially taking a wait-and-see attitud 
lem arises as a signifiran| one, we would feejl 
m%ht well have a role to fiay. 

We just simply feel that we*dk> not yet ha^ 
to cast a vote one wav or another* 

Mr. Studds. Mr. WoMf, do you have any 
plan, for example, whether it should be k 

Mr. WoLPF. No, sir. ^ 

Mr. Studds. Mr. Winokur, do you have 
Dr. Ross' proposal or on Dr. CorelFs suggee^ion tiiat we integrate; 
international marine scientific rmearch prt^prams and foreign 
policy legislation using AID, bilateral agre^nents, and esfiting re- 
search support programs? 

Mr. WiNOKUR. Ttie Navy does conduct a number of bilateral pro- 
grams ninder the auspices of various excl ange agreement^ with 
-various countries. Withiii tl^ context of na^al operations and Navy 
research, we have access to a ccmsiderable amount of data with our 

alUes. ' ' ' ■ t ' ^ 

On the other hand» we are sympathetic with the prdt>lem that , 
Dr. Ross has/aised. We are currently evaluating the need for such 
increased amvity» other than what we arc ah^uiy doin^. We, in 
fact, have spoken to Dr. and we are i^rrently looking at an 
initiative ourselves for the future to smk if in someway we can 
make better use of other foreign data tha i we are mrt currently 
making use of. 

With respect to AID ant! the Department <rf State, we work with ^ . 

them in those instances that are of common interest, but we nor- U \ 
mally don't have thaf much in our rei^rch program. 

Mr. Studies. I am going to ask one last quistion. 

I would like to close by asking each of yc^u if you could identify' 
the one specific thing the Government mo£t ought to be doing to 
facilitate marine research that we are- not dbing and are not afa^nit 
" to do. I don't care whether it is relat^ to resound, or manage- 
ment concepts, or r^arch priorities^ if th#re were one thii^ you 
could change about our present approach to this issue, what would 
it be? 

Mr. WiNoKUR. I guess from my perspective, having been the 
chairman of an interagency study on a unique national ai^t» that 
is, the research 'fl^t one of the issues that confronted us in that 
study which I would bring to your attention is fih| lack .of a current 
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stated national poli^ on ocean researclL That seemed to be mm 
key issue that was fwnng us in the contesct of the study that we 
<kring, representing t\» vixiom agencies operating research 

X Jgu^s^in that context, I would say a clear statement <rf what 
/ the national policy is in oceanography and oceaj^ resetutih in par- 

I Mr. Stuods. IJr. Dbvies. 

V Dn Daviks. I would like to return to the issue that we talked 
.\ about a niomenl ago aad pick up oh a oomnmt that Jeny Schubel 
X»n^e niiich was that we have l-jrear ai^propriaticms from the Con- . 
gress. Occasionally, things pop in there, like this ^oaries sttuiy 
that was appropriated. Jerry's comment that it woulCbe nice if wto 
had 1 y^r's planning ah^ul of time rather than a slug of money 
with ai>rick wall at one end whl^ ymi have no resources to bc^^in 
with, and a brick wall at the rad whmie the reeK>urce6 diy up. 
Within that short window of tin», you have to gear up to do the 
, work, produce your reports, and you have very litUe tinw to get or- 
ganiuKd and thmk abmit it , 

It might be a good idea if we had a little more stability in the 
system. I know that is a difficult thinif to ask for, but a little plan- • 
ning money ah^ of some^ these proj^cte would be an encHiiKms 
benefit to any research or monitoring or regulatory program. 
Mr. Studos. Anyone el»? This is not cxnnpulsory; it is an option- 
• al exercise. * 

^Mr. Wolff. The exciting thing.to me about the pro^)ectS of find- 
ing out more about the oceans is its impact on wratiier f<n«caBting, 
since I think that that is where it k nKNSt essratial and thatw 
where it has the jbiggnA financial imimct <m human life. 

In the pOGfiibility of increanng the edMirex^ of 3- to &day fore- 
casts, we need a number of things. Ths singly thii^ whk^ \o6ka 
. mdst unattainable to me now is the. operational system of ocean 
satelhte observation that is necessary. Wbraa the program wfts 
transferred from NASA to NOAA, the budget didn't come with it. 
NASA is now interested in furiher experimsentingjnth new sensora 
of limited duration for experiments, where NOAA^ problem is that 
we need operational satellites t»ing exiting sensors which have 
been proven in sufficient number so that we <»n have the data to 
make the more accurate weather forec^tt& 
To me, the budget and the means to {Hit this together is the big- 
important problem that I don't see any solution to or any way 
to get one. 

. Mr. Studds. I would be happy to G»e more facilities go into your 
3- to 6-hour forecasts. [Laughter] 

Very vivid in my mind is standing at miidtide one day this 
summer watching my little sailboat fminder and sink in a 50-knot 
wind and listening to NOAA on the radio simultaneously tell me it 

wa» 10 to^-15 knote. Itis-tfart-ita mi e diat e-tmpaet t ha^ is o f-«i^- 

^ pressing consequence to Botae of us. 

I understand what you are saying though, and we agree on that, 
I think. 

, Do eithar of the o^er of you wish to comment? ^ , 

Dr. Wesstkr. Yes, thank you, Mr. dhairman. ^ 



\ aeo 

I would like to speak from the point of view o( research science. I 
have watched over 25 years in research imrtitutidns a continual 
eiX)«ion of our ability to do res^uvh because of an accumulating bu- 
r^ucratic and micromanagement philosophy. It » wiroarily hap- 
|jbning here in Washinygton, and the trouble is we all tend to dhare 

it because, the motives that have created this seem to have been, 
each individually, worthwhile. Cumulatively, 1 think they are caus- 
ing a burden <hi our ability to do creative iresearch in this country. 

It may not be just confined to oceanography, tmt if I had my 
magic wish that you mentioned. I would m& t6 see us go back to a 
system where we were able to make decisional about fundii^ re- 
search to provide more creativity. I think almost everybody in the 
firet panel said something similar when they were talking dboUt 
block grants and the sociopolitical factors and so forth. 

As seen from the oceanographic research laboratories, this has 
been accumulating and accumulating aiul accumulating, alhd it ki 
not making us more creati\^ or productive. - . ^ 

Mr. Studds. Dr. Gross. * 

Dr. Gboss. Mr. Chairman, as my wish, I would focus on manpow- 
er. We have had a number of disoaasiOnB o<rer the vears that I have 
be^n in the field about the rraources and about tl^e facilities. Yet, 
we seem, I think, we n^lect what I believe is the country's most 
precious resource — our «:ientific manpower. 

My feelihg is that we, the Federal Government and the States, ■ 
are not providing the proper in^itutional framework to train and 
to retain the best scientific minds to work on the oceans. Quite 
frankly, I share some of the concerns that Dr. Webster just articu- 
lated. - , ^' <^ 

Ocean science is not a particularly attractive arrai for a bright 
person toucome into today. I thinluwe ©re Umng throMgh our inwil- 
ity to recruit and to retain the txAt minds. In summaiy, I think the 
primary limiting resource, evet/more than money, ships, satellites, 
or an3rthing else, is' our ability fa retain the b^ mindb to work on 
the problems affd the utilization of^r ocean resources. , 
Mr. Studds. Thank you. , 
I think Mrs. Schneider will agree with me that people who work 
where we do understand tb© com»pt of an area of work where it is r 
hard to attract particularly bright i^ple. 

Mre. ScHNBiDKR. I won't takte that per«>nally, Mr. Chairman. 
' Mr. Studds. No; it was a generali^d oinception of the profession. 
. Mrs. SCHNRiDEfc. Might I be able to ask Dr. Gross to expand upon- 
how we might cure this dilemma? You surely musf'have some rec- 
ommendations. I also senre on the Science and Technolt^ Commi^ 
tee thai deals with NSF's budget. "We have discuaaed education ex- 
tensively and taken action on t^isiative proposals to incrrase the 
number of scientists, engineers, .and mathematicians entering the 
field, but the problem is that we may have the^ people educate! 
and then there may not be the appealing j<*8 for them. So, how do 
we create that employment environment? 

I Dr. Gross. I wish I had an answer for you. I ditr-only say, first, 
that in the Foundation, we too are sharing this roncern about the 
eddcational side and are, indeed, as you are well aware, attempting 
to increase and improve our support at that level. 
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1 am concerned, at the in^itutional level, once they enter the in- 
stitutions, I think with the dem^ of ONR's ini^itutional support 
role in the 1960's that no other agency and no State has been able 
to step in and fill that gap* I think that tl^ field as a whole has 
been remarkably successful in taking very meager resmirc^ often 
with uncomfortable constraints: I think some o£ the frustration . 
that you heard from the first i»nel is that they have been literally 
scrounging to stay alive. . • 

« I don't see too much relief 'I think nK>re rra^rch money would 
be of some help* As .you prd^bly know, within the Foundation, we 
have a small experimental program to simulate competitive re- 
search [Epscorl in which we attempt to work with Statte which are 
less successful in attracting Feiferal fuiniing to iwlp them to im- 
prove the competitiveness of tlK^ii* university-braed scientific man* 
power. In ocean science, it hfis been a rml success in Maine. 
* I dpn't think we know, really, how to ac4iieve our desired resulto. 
Rather than have a largi^ pn^ram, I belieye it wmild be better to 
try a few small ones and see if we devise better, instituticmal 
support mechanisms. 

Mrs. Schneider. TRank you • ^ 

Thank you, Mr. <?hairman. 

Mr Sruoos/Thank vou. ' " * , ' / 

At this point in in the record, without pbjectiofi, the statement of 
Congre^man Pritchard will appear. 
[Statement of Mr. Pritchard follows:] 

« Statkmbnt or Hon. Jena. JPRirpHABO, a VS. HsnESkKTAttVK From thr State or 

^ * WAKUNiJtON 

" Mr. Chairman. I am most pleased with the ttrheduling of this aftemcm'fi hearim * 
on the status of marine research in the U.S. end wouM lt|ce to command you aira^ 
the Subcommittee Chairman. Mr. D'AtoHxini. for enauring the time to examine this' 
important subject. Marine scientific research within th» cmintry is an area well 
worthy of this Subcommittee s scrutiny, and I am looking forward to hearing from 
the panel membcfB who are here today to discuss our current rapatnlity and wi^re 
we go from here. ' ^ 

Tuday's hearing will foctis fm the capadtv within the VA to omduct jnarine sci^ 
entific research both within the Federal Government and the academic communi- 
ty, The time m ripe to start building an oversight record on that capi^ity for several 
reasons. Major innovations in technology are making it posmbl^ to greatly imimyve 
our understanding of the oceans. For example, the use satellite remote sensing 
allows us to study ocf^n-wkie processes synoptically, and in real time, which is in- 
valuable in the develc^mient of environmental predicticm nuxkls* Also, very sophis* 
ticated microprocesaors have been develcHped which can be used to manage vast 
amounU of data. And in th^sse times^of fiscal austerity, it is crucial that our re- 
search dollars are spent in the most cost-efTective mann^ possibte, wit}K>iit duplica- 
tion of effort. 

For this to occur, we mu^ understand that ocranographic rramrch should be a 
c'(K>p(*rattve ventdn> in this country. As Ranking Member of the Subcommittee on 
tK'eamigntphy for almost eight years. I am not terribly encouraged Tjy the way pn* 
orities in this area are established aiKl followed thrm^h on by the Federal agenci^ 
responsible for funding our marine research infrwructure in this cotintty. As part 
of this pnK^eHs, we need better identification reerarch needs, and coordination be- 
tween the scii^ntific commuofty and Fecferai ag^cies in develop! iu( prknritiea. I 
question Whether the necessary mect^nism for this* cocnrdination exIMs^ If it (foes, 
has it been effective? How can it be improved? if an ^Iscitve forum feu* cocmii- 
nation doetf not eiist. how should one be dei^kipeo? * 

I would like to again thank the Subctmimittee Chairman and the Acting Chair- ^ 
man for their interest in this matter. I am glad for the opportunity to get these 
issues cHit on the table and look forward to receiving the testimony today. Thank 
you. 
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Mr. Stuihm. Gentlemen, we thank you for your patience and 
your amtrUmtKum. I found this most infcmnatii^t' I Uiink that 
the bearingis, when printed, will be a scmree for a good many 
peqple to reflect cm, hopefully cmistructively, for aome tin^.fo 
come. 

Thank you very much, indeed. 
The subomimittc^ is £Ki()€mnied. 

[Whereupon, at 4:27 p.m., the mibcommitt^e rec oooo d, to recon* 
vene, subfectliKhe call of the Chair.] 
(The following'was submitted for tl^ reocmd:] 

QuBsnora vor Record Fiom RKPfisSKifTATfVK Claumnb ScHNomai and RmnB 

PmM m Navt niPAm«NT 

Qn09$icn /. Whi^i0 0UrtUi«alKMitibeNOAAfbla? 

ReBpmiae. The NOAA dbta are of oiqmoBiteiited accuracy and ooropletepesft. 
Mcmover, because thf resultB of the NOAA a^veya are ditto ed, they are raa<Kly 
Irai^erabte. and, tmrefim, retmire cootrols on their rrieme. The CTiirsnt plan to 
inaert the data into a bank whidi is automatkwlly proirktod to ti» USSR would pro- 
»nde them with a boiuuisa of militarily impc^tant infimalkm, witlmit the hf»e ex- 
peitte involved in caileetixu withoal the political Ufooar that would occur aboujd 
thejr un<krtake such a mirvey in our EEZ and without having to ffik|ject their EEZ 
to a corre^Mmding survey by the US (an act they would siroafff cpooeeh 

Qumiion ^. bm i there a oonfliot wiiea Navy daesifies dteda whtdi NOAA odlects 
aa unclaseified? 

Response. Yea, ttere m a cmflkt. The data ^K)AA OK^bcts rBOuires the proleotkin • 
cla8BtlK»tMm affbfftte. Uiuler the term of Exacutivo Order l2Sm, 2 April 1982, Mb^ 
ject: "Naticmal Security IitfonMtkm," SectiM l.l(aX2), the unauthorned disdomre 
of information which f^ismaMy could be e xpected to cause serkius danu^ to the 
national security should haifto "SBCRET* applied to the information. Section 
1 JCaXB) states, ^'loformatioo shall be on^dersd for daarification it concerns . . 
acimtific, technolc^gical, or aoommuc mattm relating to the n^oml security." On 
the other hand, Sectkm 1.6(b) at^ea, ''Ba^ sctentific research information not 
daarly related ip the natkmal security may not he clasrifiad." Hie NOAA hathymet- 
ric «arv^ arebeii^ conducted in an estiriUUahed tedinkal mode, \mi^ technology 
Whkrh is about 10 years old« tl^ results of which are directlly related to tto nati<mal 
security, lli^stfn^ program whidi is aimed at aidii^ commercial mterprises*to 
locate and exMoit EEZ rracNirces, k also htgbiy usdUl to adversaries of the United 
States iadudiiA terrorkts (e«., mme opentkmBl lliis oonflkt is currently beii« 
discussed i«i pii^nteraiency fcmm undef the meffe of the Nati<mal (^lerationfl Secu- 
rity Advisory Committee, a ommittee chartered by the InimgeiHry Group/Counter- 
measures (d the Smior hitaritga^ Oroup-Intdligence. Hie Natkmal Opmitioiw Se^ 
curity Adv^M^ry Cmimittee (m>AC) s^Nes to ptm^ an intm^^enc^ fc^m within 
the executive branch for discusfi^, cofwiltation, and coordination of Operattona Se- 
curity iBMiea. Its fKirpose is to resolve interagency problen^ and, idUKMurti it has no 
autlm-ity. it provides recommendaticmsHor the nmiutton of surfi prd^ms to the 
\ Interagency Group/CcmntermeMires. Hie NOAC Chairman would be happy to 
vide a classified t»i^ng for tl^ committee whkrh outlines the many national securi- 
ty issues whkh include several areas concern. 
Question ^f. Why is the Navy's data (m the contour m the ocean boMiMn claasified? 
Respofwe. IMailed and highly accurate bottom cmtmr ^ta are cdlected and 
iMed extensively to support strategic ai^l tactkal naral c^ieraitom. Accurate envi- 
ronmental (^ta are essential to military menitioitt ami a^I wiMlh the expm^ in- 
volved in producii^ it S^Jtch data are eqimuy valuable to an mdrerwy and U^r^ore 
must be kept from him to the maximum exteiit poss^e. 

Qu^iWH 4. Are Navy ami NOAA (Natimal O^ank and Atmosplwric AdminMra* 
tkm) unnecessarily duplicating efforts in diartin« tte EEZ? 

RespQoee, Some of the arra scheduled 4n the VEZ survey |Ht)gram is currently 
covered by US Navy chta. defied Navv bathymetric data can be made available^ . 
on a case4>y-case bMis, to approprii^y ckared nmi-Dkd) users to avoid unnecessary 
expenditure of tax ctoilanL However, Navy data difief" frmn NOAA data in scale^ 
unit ci measureroent, and cmitrol. 
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Editor 8' note. —The following letter was sent to each of the wit- 
nrascs. In addition, specific auctions were also sent Ri^ponses 
were received from NSF. NOAA« ONR, EPA, UNOL^ Dr. Baker, 
Dr. Ross, Dr. Heath and Dr. Boesch. 

CoMumm'iyH Muchamt Mamnb and Fisunns. 

WaahingUm, DC, Otiober tt im^ 

Dr. Orant CisDfis, 

NatumQi ScSf^ Fouruhtion, 

Wa»hingtaft,DC. 

Dear Dr. Gross: First, I wnuM tike to'Uiank you fcir ymir ^»lidi|)at^ in 
recent Oo^mmrai^y ^ibcommitlte tearing on marine reaearelt I Mieve that this 
hearing provitfiBd an important bmnning in the devekmmmt (rf an overa^iit rmmi 
on the statii^ of marine ree^unch in the VS., both withiti the FUerai Qovrnmient 
and the academic cominunitj. I abo hdieve that your direct invxrf^^nent in the 
hearing am^ the SidKmnmittee in making i^ffkwit |m»re88 I6imrd a better 
understanding of aome <rf the 'mm aiiidi need tb be acMraBad. 

Seo^, I wmM like to make the observation that ae a rmitt of recent technkal 
advance and incrmmed capal^itieB in mch areis w ^^elUte lemote smring, so^iis- 
ticated microprocessore, and ^h^ instntmmt^ion, there » the po^ratml fi» rignifi- 
cant new initiatives in both basic and ap^ted marine research idudi <;oiikl lead to 
substantial benefits to our natkm and the worhL 'As the Ranki^ Ifhiority Member 
of the Subeonmiittee cm Oceanography for almort e%ht yean now, I would also like 
to point out that I have not always be^ terriUy encourMsd by the rather ad-hoc 
procese by which prkmties are estid»ltolmt cootiUna^ed* and ^trfh^ved thioi^ by the 
Federal agencies rei^iomiUiie for funding marine rasearch and the neceeaaiy infra- 
structure to carry it out. In order for the V& to continue to play a leaderehip rote 
in Ocranograi^y a^ in ondw to ccMuct the type adence*' pix^ects which 

will lie required, we need a i^arer identification erf rooooitA neeib and initiaU^a, 
and improved coordination betn^mi the sci^tifk oomrnunity and the FMeml i«en- 
cies involved in the development <rf marine research pHoffitiea and tm^ets. In this 
vein, I would at^reciate any furiter cmnmenta or ^^Ggestions you mght have for 
improving the process by whkrh we estaUirii mwi^ and initktives ta- the 
hancement of our overall n^rine jieaearcfa capaMtity. 

Finally* t am attachhig a list of ^ledfk questkm which we did not get an oppor- 
tunity to dttcuss durii« the heanit^. Z wouU greaUy a^»iqri«te ^yur answers to 
these questions, as well m any additimal crniments you wMi to igibsnit in order to ' 
provide as complete a redmti as posirfbie. In mrder to complete our rsccml on this 
sud^iect as soon as possiUe, I wbfild appreci^ receivif^ ymir rei^ypnse no later than 
. October 31, 1984. 

Once '^(ain, I would like to tfiank you (or vmir omtribation to cnir oversight hear- 
ing and your continuing contn&tion to marine research generally. 
Sincerely, .... 

• Jo«. pRrrCHARO, 

Ranking Minority Mefnker, Committee on Merchant Marine and Fisheries, 
Attachment. * 

QuRsnoNs poR NSF 

1. Through the Board on Ocran Science Aritcy of the Natkmal Ac^ifay of Sci- 
ences, it is our understanding that the Advbor^ Conmilttee for O^ean Sciences ot 
NSF has undertaken a ^udy on treiub in ocean sci(»M^ and the rote of NSF during 
the next decode Ple ^ de scribe how the^ i^ initiative are to be Implemented. 
tj&*^«^V^ndtng median tsmis« research priorttiiation, and Instrumentatk^n ^pport. 
wlmt are* the buc^etary implications for tiw other ocean research fundimr aeencies, 
specifKrally NOAA. ONR and EPA? « 

2. Aa technology drives oc^nogra|4iic reeerch into a itew era of data collection, 
the ensuing problems for data mam^^ement are emHmoi^ Not only are new kinds 
of data being generated, both nationally and intematkmally, tmt it m bmng pn> 
duced In vast quantities. What m NSF doing to ensure data quality and format 
standardisttitton? Will it be miequate in the future? 

:i You stated In your testimony that ti^ function of ships ^ changii^E in a funda- 
mental way. Plei^ explain. Is our fnesent planning effort adequate to incorporate 
. these changes? How mudi is NBF planning to commit for this new fleet? 
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4 You staled io your .tofitifnofiy that HSP'nnd NASA phin to ensure^ that VS. 
ttca^tomk oceanograplwrB are aMe to iMe the data strraro tnm satellHea ui ttetr 
research prefects. Pte^ tell m ezactljr ^^t is being done 

National Scirams fwtmfmcm, 

IkvmoH or Ocban, SdSNms, 
W£ahingt4m, IK, Number IS, im. 

\ Hon. JosL ParrcHAao. . ^ 

Ommi/tor oft MmrhMi Manne ami FMrn^ies, 

HcHise of iUpreaentatiue^. . " 

IVbiAiii^jrlcm. /XI 

»OgA]i Mb. PwtrHAaiK Thank you for your Mter gf 12 October dmmefitinff on the 
recent Ocemamihy Strixommittee l^arii^ on marine l e se tuxsh and on the proc- 
eea throt^ wMch j^ior^ are efitoMidMl and mi^ithm Rvmoaad fat dc^mo^ 
ffraphk research in the United Statea. You suffleii in your letter that ' clearer td^* 
tUkatkm" may be needed ''crfreaeardi needs and- mitlatives,^ improved oxwdina' 
Oon between the sdenUlk community and the fWeral affendta invcrived m thed^ 
velopnent of marine raaeaidi i^riorltted and blidi^^ I would like to eomomtim 
these teeues, ^resmi^ first tne ismte of most importance to us— coordin^lon be^ 
' tween the scientific commun^ and the National Sckmce Foundation. 
: We are very proud of what we col^d^ to be an evceltent redcml of doae and ef- 
fective communication, coiqjeratidii and cowdination with the academic basic ocean- 
Gffraphic research community. This interaction » a keystime of OMr o<Jeen sciences 
program and we intend to continue to look to this oraimunity to provide us with 
more new and escitii^ scienUTic ideas sftid c^Uet^es. ' ^ ^ . * 

TYw primary in|Hat» relv on in our estdrtkrtmimtt of pnonUes and adoption of 
new initiatives come from scientMa in the cmnmunity. These sdmt^ are cm^s^ 
ently encoura^ to sulmiit mw idem to ttte through reamdi nroposals and 
through other informal and fonml cfaanneto mtch as admlifk: worksb«» and sym- 
poma, the National Aca<teny SrienGss' Board of Ocean Sci»noe and IWicy (NAS/ 
BGNSPn and the N^ Ocean ft^mces Adv^cHy Committee. Mart racentty the Adv^ 
ry Committee completed a kmg-raiMperfan for the N8F ocean sciences program 



which was th^n enifcreed by the Ni^ ^ — , , ,z „ 

New ideas submitted to i» in research fm^Misals are caroullv and thoughtfully 
reviewed before maka- final dectsim as to the fnimtv aM financial suppcnl 
merited. A mi^or fact<H' in this review is the advice we receive through peer evalua- 
timi of the propoaed research. These imiposato are mail-reviewed by indhfidual sden- 
tifitfl knowk^^eable in the |Kt>posed areata) <rf research and many proposab are atoo 
then reviewed by panels ot experts. Final recommendations on these, propoMjs are 
made by the program managers) in the amm^iate are^sl and then approved by a 
section ht^d and the ^divkiori' director, A description ^nd analysis of this review 
proceas prepared is attached for your infrnnatitm. ^ ^ ^ v. 

We involve the scientific community directly in acqutsitton. scheduln^ Btvd sched- 
ule coordination of m»itemic research vessels through the University Nati<»iaj 
Ocranographic Laboratmy Syrtem iUNOLSl Repreeentatives of i^ip operating and 
ship-usifu; institutims meet'umter ITN(MJS to assess and advise on a broad range of 
issues related to neecte and c^raUons ^rf the U.S. mr»iemtc research fleet and otiwr 
facilities. NSF and other concerned Federal Agencies proviik financial support for 
UNOLS and participate in UNOLS meetini^ intmK:rting regulariy with the variotM 
UNOLS committees, officials and staff. , 

As I reported in my testimony to the Oceanography Subconupittee, NSF ts work- 
ing closely with scientmts in the wrademk rMwirch communityTwith respect to 
uation and planning of a number of future ma^ ocean science fmijects which 
intend to make substantial use of recent techiu)logical advances, primarily with re- 
spect to satellites, supercomputera and marine semmic systems. These projects in- 
clude the Study of the TrofMcal Ocean and Olclbei Atmosphere (TOOA^ tf^ World 
Ocean anrulation Experiment (WOCEl; and Ocran Flux Experiment; and a study erf 
the Oceanic lithosphere. ' , \ ^ ^^^ «. 

^ X The NSF ocean sciences program is centered in our Division of Ocf^n Sciences. 

V Our ESvisiofM of Atmae|rfieric Sconces, Pdar Programs, and Earth Sciences alw 
\. spmisor some ocean scimce re«5arch aid related research. All of these Ditnsicfftf 
Xv interact continually regarding progranra of mutual intere^ ..... 
''wi^ Your letter 84^0?sts that voii are aho ctH^med with the manner m which the 
FM^ral Ai^nc^>)intly i^ress »8ues related to oceafiograi^ic research. The Na- 
tion Science Foundattmi works closelv with other individual Federal Agencies, es- 
pect^l^ 4he Offke of Naval Research (ONR» and NASA* in areas of mutual interest. 
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N8F and ONK ccH^fNmtfor progranm in all MttbditicipntieH of aceanagraf^ic r^earch. 
We are now workinR very closely with NASA with respect to develcpproent <rf nt?w 
remote aenifing prograqra relatecl to ocean sconces. The latter eflEwta are discuased 
in more detail in our ai»wer6 to the qi^tions presented to ttt in the attachment to 
your letter. 

With rPRpect to tnulti agenc^ coordinatkm. the recent record is nc^ as ^ood s» we 
would like but i» now improvmi;. Over tw pt^t twenty-five years there has b^n a 
Keries of Feileral interagency coordinatiiW mechanisms for ocean scteiKes. The 
InteraKemry CVmimitt^ on Cfct^nc^raphy ^f^^ was the fir^ of these durinf^ the*" 
early I^^Yh It wan very effective, out, of c^rse, tl^ individual Agency programs 
were much smaller and much ttH^re sharply focused then. The ICO was stKxeeded by 
tl^ Nattmal Council on Maiine Resouroai aiKi &^pmentig Deirelop«nent— t^ so* 
caji^ Mc^ne Sciences Coumril—which was successful at foctming attentim on 
m^ly-growinK concerns of marine resource exploitatipn and wider use ot our coi»stal 
areas. Then the Interagency Ckmimtttee on Marine Sciences and Er^neerii^ 
itCMSEt and the CTommittee m Atmospin^re and Oc^ns (CAO) foUon^. Tlie latter 
two C*^rDittees have ntA been yerv effective. 

In the Administrator of NOAA, with emxHin^ment from the Natkmal Sci- 
ence Foundation and th^ Departntent of the Navy. ref»:tivated' the then-dormant 
CAO in order to improve interagency (ioordination in ocean sciences. As a result, 
the CAO and. its subcommittees on atmospheric and marine research have becooK^ 
increasingly active. It » too ^^ty to'tetl whether thilT mechankmn will fully meet 
needs for multi-agency Ordination in ocean sciences, but the National Science 
Foundation is actively pursuing this objective. 

1 have also prepared for your use comments with respect to the specific questicms 
you addressed to me in your.letter. These are provided in the attachment to this 
fetter. Please do not hesitate tb call on tts if we can be oi furil^ Msiitonce. 

Sincerely. A 

M. GRAKT Cadte. DireHor. 

Attachments. 

ResFONse to QusmoMS or Mr. PanvHARO air NSF 

t. Significant nfsw ocran science initiatives »wiH require additional Ainds. To tf^ 
extent possible, needs wilhbe met by cmtinutng redirection of related activities in 
our core program. The latter, however, will be both limited and difficult because of 
our broaa responsibtl^ies, diversity in tf^ field, the stA-nH^y f^pemtency of tto 
community, and the lack of real growth in Federal auf^wrt for basic oceano* 

graphic research since the early 1970*8. 

Actual projects will be selected arul fumted bv the traditional peer review process. 
Some planning and operational fKrtivities neemd to support planned projects (e.g., 
hydrographic and geochemical cAservations, deployment of current nwter moorir^ 
and flouts, and development of improved seismic capabilitiesi and biolo|(ical ii^ru- 
mentationi may be funded through cooperative agreements with consortia or indi- 
. vidual oceaniigraphtc institutions. " 

At pret^nt the major buiketary implications^ for c^her Agencies in movii^ al^ad 
with these scientifTc initiatives are for the satellite programs spmsmd by NASA 
and bv operational units of the Navy (not ONR). These programs will cort NASA 
r'>ughly $7rHMHNMMK) over the period !!KV1905.> Inter^ency rand intemationdh co* 
ordinating committees have been established for some research programs fpr which 
planning i« already underway. e.g., the World Ocean Circulatimi Experiment 
iWO(*R} and fhe Study of Interannual Variabilitv of the TroptetLOcean and the 
(ilobal Atmosphen' *T(XJA>. NOAA has budi^ted roughly |7,(MK),(R??>^r year for 
long-term observational progranui related to TOCJA. NOAA actlviti^^sociated 
with W(K*K may include sea-level, ship^-opport unity, and similar olKBBpttonal 
pn;griiniH, Sui h prtJgrams could reouire augmentation of the NOAA budg^ at ap- 
proximately $r,.C)0O.noO per year ONR and EPA are not likely to be impacted signifi- 
cHntiy by thes*' new programs, although they may derive some benefits from the 
results of these prcigrams 

2 Cfmiputing raiJabilities to date have kept up with data acquisition ca^mbilities 
in ocean .sciences. The National Center for AtmoHpheric Fte^arch (N(!AH> plans to 
m^iuirr an advanced vector compiiter. If ^1% of tn» i^miputer s capability is dedi- 
cated to fKrnn srienrefr. if marine geological end geophysical computing needs are 
met el.sHwhere. arrd if academic <iceanograf^rs (Mam the nnanpow^ and compnuni* 
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catKHw capaUiiticti iwcematy to ose Buperccmiputer Byateam effedfively, ooeaiHjgra- 
phers wdll be able ta meet f^re nee^ 

Tb^ kinds of future research pragmiM that I described in mv testunony to the 
Sttbcoufmittee will ^ei^rate suhstantOd mw dito set» and the luUa will be is new 
formats as well However, develofmiMt of auch new formata is tiot a mtvblefii. NASA 
b presently aupporting a pilot project for haiKfling ocean-related satcdUte cbta< 

Managing these new data sets and assuring data quality are likely to pose simifi- 
cant chailer^oes. Our exper^nce iiKikates that it is best to deal wit;^ time prdSknm 
by i»8uring llmt they are aiMresssd within the sc^tific |4an ih&t will be oev^ped 
for ^h funded research fnt^gram. Again as example, ProlesBor Ferrk WASter 
of the University of Delaware has studied- data management probl^is associated 
with ooean-relafed saldlite data and hM fmsmted to recferal Aipemke a series of 
tecommendations which we will be acUressiiig ofer the imxt £»veral years.' 

:l Chanjiring research rctquir^mnto aie increa^ii^ demand for rssran^ vessels 
with specialized x»|»bilities. For exann^ roodmi gesf^ysical seinnkr rdnection 
studies require new ami ..more powi^rml compresscns am dssodated equipmeat. 
whkh may oocupv more sp^ m a new resmrcn venel than ein^iiies. New submenh 
ibie tenders; seafloor mapping i^ssels and iKXHistically quiet riiips are ako required 
to meet ^tiedfic mnesent t^ecb« ^ 

Vessels must be carefully sd^uled in oftter to aamre that raecolic capabilities 
are available for research projects in different regiofw at particular times. Such 
scbeduling has become tncrerait^y cim^lex, drananding kniBer lead tiroe^nd dose 
and continuaPcooperatim amcM^ all comssmed research iim&tk>f»». ^ 

At the same time, ^bbal and intenU{|dpjinary fiekl rtudtes coupled to rsmotely- 
sensed data will required, imrreased imear well*equipped ^eneral-fmrpose stdps, not 
only to provide so^lled "ground tru^"JlHit also (and more importantly) to extend 
th^ ofaaervatiom down through fl^fmer oduftin aiMl to sti^ important prob- 
lems identified in real Upie by satellites. JThese new aeneral-purpese vessels will 
need to car^y large scientuk parties, have Itorage ami handling cajp^lities for en- 
tensive samplii^ systems, and be equipped with ^te^-thchart u^rumentation^ 
communicatiot^ links to high-sp^d cvrnifHtters, and sophfl^icat^^nav^pBtidEi ^ys- 
tenis. f 

Overall/ship^ must continue to fulfill an essential. and continually evolving role 
in oceanographic res^M^h. Our present tot«*raf^ plan kfonttfiesla need for three 
new ships. They include: % ship with a state-of-the^ multi-channkl seismic reflec- 
tion capability (estimated to require a Federal cmMbutton of $1JC000,M0 in fiscal 
year 1987) and two larppe general-purpose ships (estimated to mst $50,000,000 for 
conMruction and outfittii^ over tne three^yw period fiscal Mm 19(^90). With 
these resources* we should oe able to meet^he mMs <^ our initu^i^mi axid maintain 
an adequate research fleet to support oar hqtk^ualttv c qre jwYnrh program. Fur- 
ther examination of alternatives and consideraCmLP^pHmties w Ul, gP course, pre^ 
cede any formal budget request * . /^""^^^ 

4. An extensive communi^ttons network will link NASA data centers. with aca- 
derfiic supercomputer centers. Smaller distributed computli^lnetworks will link 
oeeanpgraphic laboratories with regional and national supercon^ting centers. In ' 
this way satellite data sets can be assimilated with in-situ field observations and so- 
phisticated opean models and results can be analy^ locally, &K:h networking is 
being planned and tested by NASA through lA pihi ocean data study referenced 
earlier. , , 

# • • • 
Kkspon^ to QusmoNs or Mij/PirfTCMABt) sv NOAA 

iQuenttfm I A recent report by tl^ Joint 6c^nographic Institutions, lncon>orated« 
details a ten-year res^rch pn^a^m. using oc^nographic satellites and related 
m<*asur(*n)enrs How does N()AA plan to incorporate any of this program into their 
future planntnK in the atr/sea, and what similar reSt^rch and operational programs 
in oceanogniphv does NOAA plan? 

Answer. NOAA plans a number of pn^rams that will take advantage of nuuor 
investments in oceanogi^phic satellites by crther agencies, and other CCrunC^R^ 
Many of the data sets that will be available from the ocean ^tellites planned for 
the 111115 time period will be incorporated into NOAA s marine op^tiimal and 
research pn^rams. For example, MOAA wiH use scatterometer wild, sea surface 
temperature, and altimeter data f^m the NROS8 mission, and aitin^ter data from 
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the TOPEX mia^n. in the following programs: TOQA (Tro|ncal Ooaan ft Olobal Al- 
mo»pherel EPOCS iEquator^l PMilk Ocean Clinuite SliaiieaK STAGS (SnthTroi 
Atlantic Climate S^udiesl* modeltt^ at the Gec^ihy^cal Fluid I>^munk9 Laborat 
farecasta at the Oc^ui Products and Natkmal lieteonrfogical Centers, aiid the t 
esy programs of the National Ocean Servke. NCAA examines uses of the cteta 
the Oc^an Color Imager and Geopotential Rega arch Mtfn»mi (GltM^ for ongm^ pro- 
grams. *slk — ' 

The it^^rumentation aboard these satemtes wiU help provide obam-^^tions (torn 
ocean area which nqm have little data. Thew satellite sensors will provide wind* 
wave, and ice informatkm to help pareperatioa of tin^ly weather and oceanograiMc 
^warnings and fcnrec^ta. These tvpes of ocean s^Uite mcmuremaita also will be of 
signiflnint importance to NOAA for better unAjiwIanding of ocean cimili^ioii 
needed for unoerstanditu^ the ocean's rote in cUntaali 

A comhinatkm of satellite and aea*b»»d' nmmrements over lime helps to nMii- 
tor the ocean, p«aedict wether and dimate* and partrapate in intsmatkmal e^tidies 
to understand the global environment 

Queslum 1 Oiarges have been tevetod i^sainat the National Oceanographic Data 
Center that it is inefTicientr ineffective and outdated. What steps » NOAA taking to 
update th» facility, to itondardise the fonnatting of iiKxmiing information, to pro- 
vide quality contit^ to guarantee accurate inftmnation is Ancli^ied, and how ooes 
NOAA plan to Imndle the exponential i^xmth of <kita gathered by satellites and 
other sources in the next few years? 

Answer The Naticmal Oceai^iigraphic Data Cmiter » efficient, eflectivet and up4o> 
date. NOAA has taken^eps to update this facility; to standardize th^ fbnnattim a£ 
incoming information, and to guarantee accurate information m included in its uta 
files. NOAA plans for handling the expomiitial growth of data gathered tnr ai^- 
lites and from other sources in tl^ wski few yraiB are ps^tof our current National 
Environmental Satellite, Data and Informatmi Service (NESIMS) U^f-Rai^ Plan. 

The National Oceanogranh^ Data Center iNCMXT), like other tedhu]^»l oiganiia- 
tions, has had to change and evolve in order to keep pace with acceleratuig ad- 
vances in science ami technology, fn the pai^ three yeaiB NODC operatioi» and pro- 
cedures have been greatly improved and updated by strc»ig, ^fecUve management 
actions. These actions have resulted in both organiratimal and technical improve- 
^ menta in effectivet^ss and efficiei^. 

'"'^^ OftOANtSUlTONAL nmOVfiUENTS 

tn id8l the IXrector of NOAA's Envirmmmtai Data and InfiMiBation Service 
completed an NODC Prop-am Evaluat ion." ' v 

Implementing the recqpunendations from itk frnvram evaluation, NODC reoiga- 
nizeci in March The new NODC organhational structure: (1) estaMMud cimr- 
er lines of management resj^bf^ilNiity, (21 fi^Iitated adoption erf* hnproved data base 
man^ement methods and technique and (3) corrected sp^fk: areitt of weakness 
identj^d by the program evaluatim team* The NODC recn^anisatioii: 

(Consolidated ADP operati<His within a »ngb organ ixatkmal craipomnt (A DP Sup- 
port Division^ ^ 

Established the OfTtce of System Planning and Int^ration' f» the^*single focM for 
NODC systems planning and devek^mient ^ 

Delegated responsibility f6r the physical security and maintenance of the NODC 
data fiTes to the Chief tf the Inventory and Archives Branch with the title and au- 
thority of Data Base Administrator. ; 

Created the position of tkUta fdministrator on the staff of tl^ NODC Director 
with principal responsibility for Ithe i^uality and scientifk: integrity ctf the NODC 
data files. \ 

NOIX* developed a manual of Standard Operating Procedures which improved its 
dav-to-day operations. \ I . 

NOIX! participates in Yeveloptn^products for NOAA Regtcmal Ocean Service On- 
ten» in Seattle and Anclorage. A NESDIS/NODC Liaison OffK^er b tl^ |Hlncipal 
NKSDIS repre^ntativeyi 'Stoh of these sites. To fwwide iM^rs with easier access to 
itH data, NODCJ to exp^ing the development erf* regional subsets onis data invento- 
ries and'data fiekte^mipport the areas of responsAiility of the ocean service cen- 
ters. / 

tk(:hnk:al improvkmsnts 

In Novemtier U^Z NODC" conducted an Internal Program Review to develop and 
implement an action plan for technical improvements^ 
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In consonance with NB5DIS long range plans, NODC hm upgraM tte computer 
faciUt^fl. In late 1981 the archive data fUee of NOIXT and the other |4BSDIS data 
centers were consotklated on a siji^le oooiputer that » the centmljniide of ^ 
NESDIS computer and telecomraunkatiooa network called the Data Arpiive Man- 
agement and User Services (DAMUS) 8y«to9i. In n&l-l^M the DAMUS cbntral com- 
puter was upgi^Mled (to a Sperry 1100/62) to provide greater data rtorsye capadty 
and faster re^nse time. A mass storage device that decrewws ^^^^^ mifcnetic tape 
mounts will be a future part of this systmt^ December NODC wiU refdace its 
in^ioiae minicomputer with a mudi more Aw^^fukm«;hine (DEC VAX ll/7fi0). A 
new s^ware syeieni coimlidatinir im(»tived data entry and quality onitixrf proce- 
dure will be operatkmal on th» m^im in July liM5. 

SODC continues in^mvii^ data aoquMicm, data ^nocesging, ami (fata quality cm- 
trol. 

In at NODC request, the Natk>nal Science Foundation sent a ^ten^t to 
all their grantees reqtmting timely sdtoiwion to NODC of af^mi^riate data from 
tteir projects. ^ \ ^ ' ^ ^ 

In both IWS and 1984, NODC set new alUin^ high data proceseii^ mxmb. From 
FY 19H,1 to FY 1984 oceanusraphk station data procea»ing increfi»ed 26 percent 
(from 4f6,07» to 45,642 staticm% bath^hermograi* data imioeflBti^ increased 88 per- 
cent (from 73,822 to 128,587 ofaservationai 

To meet the projected influx of ocean tennperature fmrfUe data from new climate- 
related sttulies such m the Trof»(^ O^eAn^Global Atmosf^re (TOGA) Experiment, 
NODC m replacing outdated e<|^iptmnt currently used to digitise expendaMe bath* 
ythermograph (XBT) data. A row micromoceasoi4i»ed swB^em is beinr l^ocured in 



cooperation with the NOAA National Marine FMiertas Service and the UB. Navy 
Fleet Numerical Oceanography Center so data can be freely exchai^^ in a compa^ 
ible format anK^ these ormnisMitions. * 

Two quality control workshops— one for physical data (March 14, 1984^ and one 
for chemical /biological data (April 30, helped in the design cf NODCs new 

data entry and quality cwitrw system. Ihe workshops were coordinated by the 
NODC Data Base Administralor and atternkd by selected NODC personnel and in- 
vited oiH^de experts. Tlie i^w system will incorporate enhanced ^mu<m of NODCs 
environmental quality oofitroi (water mass) models that have been a primary QC 
tool for many 3rear8. • ' j 

From its experience m data manager far both itoeo ocean r^iearch projects and 
c«MU9tal environmental studies^ NODC has devek^M ^andard data KHrmats and 
codes. For^eumple, NODC has deVet<^ied ancillary code flies to su|^)ort prooessiiM( 
of chemistfP'kM bidogy data. The chem^ry codes (adM^ frwn the rc^u^ry num- 
.bera of the Chemical AhstriMH;s Service! incbito the pollutants (fes^(nated by the 
vironmental Protection Agency fw priorify Itudy. The NODC Taxonomic p«te fa- 
cilitates automated sior^gd and retrieval of Inological data. The fourth edition of 
the (wde (ccmtaining 46,000 entries, nrarlv twice m many as tte third edition) 
became available in October 1984. Both the ctemistry and taxmumiic cod^ and 
NODC formats have been wi<tely adof^ by research in dher Federaf agencies, uni 
versities, and private res^rch mstitutiona Region 10 of the Envunon mental Protec- 
tion Agency recently adof^ed NODC data foninats for storage and dkseminatkm of 
marine data resulting from Miivit^ of Section Wlih) oi the Cfean W^t^ Act. Over 
the ppst two years NODC h^ also develmd w^ware to convert subiMlted data<rto 
standard NODC formats. This makes avaONble data that could not previoiwly be m- 
tt»grated into the archive data files. 

NODC s new Visiting Scientist Program will hnprove NGBC**s technical capabili- 
ties thnnish increiwed contact with the oceanografrfiic research community. By 
means of this program funds wpll be wovicted to support sctentWts intere^ed in con- ' 
ducting research that will support NODC^'s minion The jwimary criterion for selec- 
ti<m of winninK pr«>posals under $his program will be cl?ar demof^tniti<^ of tangi- 
ble benefits to NOIX' from the project results. • * 

NODC is pre|»ring to meet future re^nsibillty, especially those resulting from 
the growth of data from satellities and other remote sensing platforms. 

NESDIS has developed a long-nin^ plan for the integration and use of satellite 
data. This plan involves all of the NfiSUIS data (inters so that there will be a sys^ 
temiitic appnwrh to acquirii^, procesabng, storing, ami disseminating or^nal data 
and derived values. The NOfiC will participate yi this ^ivit^ by storing and dis- 
tributing oceanogra^^ic data vWlu^ and prodt^. NESDIS will e^blish Working 
Groups to explore araropriate #ays to improve and increiwe the int^^ticm and use 
of satellite data in (i&ixters. Tht Working C#roup for Satellite Data and Oceanogra- 
|4i>UB(rill have repremitattves f|tmi NODC, it^ National Climatic Data Center s Sat 
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ellite Data IServtcp« fhyiWum, and the Office of Satellite Research and Applicatioftt, 
Oceanic Sciences Branch. . ' . 

NODC' is alfio prepani^ for the future by int^iTating the NODC/NESDKI plans 
far remotely sensed data with nflitkmal plans being devek^jed fwr an ooean*reiate4 
climate study that is expected to d^imite ocean data collection efforts durii^ the 
next ctecade— the Tropical Ocean— Glotel Atmosidi^ (TOGA) Experiment m>DC 
representative are currently members of data management planning gnnips for this 
Oroject and the NCHK^ Northeast Liaison Officer hi^ bee^i designated as the Data 
Manager for one component of TXXirA. 

. iciest ton J. What is NCAA s cturentrole and what Cuture role is planned for tte 
Committee on AtnK»phere and Oceans iCAOtand the Subomimittee'on Marine Re- 
search? 

^ Answer. The Administrator of NCAA has traditionally been appointed Chairman 
of the Committee on Atmosphere and Oceans (CAO) by the Chairman of the parent 
organization, the federal Coordinating Council for ScietKis, Engineering, aiid Tecb- 
noloRy. The Office of tl^ NCAA AdministratiH' provides executive secr^riat sup- 
port for the CAO. The Qepaitmbent Ccsnnmw (including NOAA) is represented 
separately on CACF by the Qepctty Administrator of NCAA. Thrbi^ the chairman- 
ship and participation as an active Committee member agency, NQAA » a very im- 
portant contributor to the wmit of tl^ CcMmittee cm Atmoe^itere and Oceam. 

The CAO Itself serves as^'liroad of directors" for variot» subcommittees which 
perform many <^ the actiiid coordinatii^ retpmrnbiHties of CAO. One ete- 
mgat, the Subcommittee on Marine Research (SMR), Yu» become a fSnm (or senior 
afffncy managers to consider Ped^al marine 8^«^ topics of common interest. Ac^ . 
tivities of the 9MR have included analysis of ti^nds in the total Federal marine sci- 
ence buc^« a review of the satellite oceanograf^y pronram of NASA, and an eval- 
uation of the tmplicatifMts of witMrawal fnmi UNESCO for marine science. 
During FY 1^^. S^R plans to aeamihe such terries ^ increased use of aircra(t 
remote sensing for cocttital studies; oceanagraphic data manaipenient (partic^riy 
the implications of oceanographic satellite otyservattons),^ the detert^Hvtion of. the fa- 
cilities "infrastnicture'' for marine science, and trends in manpower availabiiitj^ for 
marine science and techmriogy applicatima 

Quentt<m% WcniM you pi^ise submit for the record a copy tte MOU b^ween 
NOAA and USGS and NOAA aiKt EPA« as well as a Inief <k»cri|^iott of agretp^MfB 
that now exist or that you are presently working towards with the NSF aid m 
U^. Navy? 

Answer. NOAA has a number of MOAJs with the Geofogk^l Survev. Given 
the context of th^ Subcommittee's Setrfember 26, louring, and NOAA*s teati- 
mony. we have assumed the MOUs oTinterest are the ovenUl agreenumt for coop^ 
eration between the agencies and tl^ recent one fo^ a co-operative bathymetric sur- 
veying program of the VS. Excltfisive Economic Zone. C>opies are alfKrbed for the 
record. Similarity, NOAA has several MOUs with tl^ Environmental Protection 
Agency (EPA I A copy is attached of the overall umln^la iqpieement ^taUishii^^ 
the Nisic policy of cooperation and the relative roles of the two agenc^ which 
became effective October \ 

NOAA has four agreements with the National Science Foundatim (NSFl: (ll for 
shared funding of research grants to universities for gMial atmosf^ric research; (2) 
with the U.S. Ckylaekal Survey as a third party, for rarthquafce r^^rch; (3l to fa- 
cilitate transfer of NOAA fun<b for use of university-National Oceanografrfiic Labo- 
ratory System (UNOLS) vessels; and (4) fm* shared funding of the submersible 
ALVIN. / 

NOAA and the U.S. Nai^ haVe several hundVed ^^leements. They range ftpm li- 
ters of underatanding dealing with operational lietatbi, some in the fonn of specific 
work tasks or exchan^^ to MOl/s covering m^r data -ej^iange af|d cooperative 
oceanographic reneartHh <fffort«. In order to consolidate tl^e ^freements, a broad 
agreement is being drafted under which these and other individual activities can be 
carried out in a more simplified manner. 

(^estion S. You ^te m your testimony that the NOAA fleet will not need re^ 
placement until the year i^K), vet the report of the Federal Oc^nogra|rfiy 
Fleet Ckx>rdination Council, which functions with a refM-esentative from NOAA. rec-. 
omifended that a coordinated vessel rsfrfaoement plan be initiated by NOAA in 
IftnJ Will vou plc^ti^ exjplain the chai^^ in direction for NOAA s fleet and the 
reason for the change? ' 

Answer. The ships the NOAA fleet have been mainfained in excellent condi- 
tion due t<Mhe man^^ement procedures of tlK> NOS and the NOAA Corpif. Fumh 
have hf^n provided by C^gresH for rcHitine maintenance and for mid-life rehabilita- 



.ERIC 



o':'BESt copy AVA'lU,: J 74 



^ 170 ^ 

iian in UiS, lAiipyaMs. The basic hull and machinery in th»e yessete will operate 
throi^ the year 2060 if ih^Be coadtik>m are maintained. 
The scientific equipment for oliBenratiim, <bita cdUectlcHu and cbta pi^oessing b 
. relfitively obeoiete. A program lias initiated in FY 19B4 to replaoe these ^ 
tenia 

No prtnren new des^n (or reBearch and mirvey fltiips »*currmtly available whk4i 
would be economically justified for NOAA requirements. NOS will cbatinue to mon^ 
itor developments in thk fiekL 

The requirements for the NOAA fleet are omtinoall^ changii^. Ourrmtly we see' 
the*tieed for large ship time, multi^beam wrvey capalHlity, and an upiprade of em- 
puterB and positioning ami observing equipn^t Altemattvely, ifemand for smaller 
ships is leveling off ami single bean hydrographk survey neeib are decliniiv, except 
in Alaska. 

MsMOBANDUM UND^orTAiimNO BsTWRPi im SmnaoimsNTAL PaotBCnON 

' AqSNCV AND TH8 NATIONAL OcXANiC AND ATMOWHCafiC: AimiNlSrftAl^m 
' . . I. FVWFOSm 

It is i^ the ni#^fial interest thfrt related program respof^bilitte^^ of the National 
Ocean and Atmd|pieric Admin^ration CNOAA) ami the-iahrironmental Phytection 
Agencv (EPA) closely coordinated, mutually mimmtive, ami clearly undeiBtood 
^ by both agttpcies.. Accordingly, thBre m berriby eetaUisI^ a EPA/NOAA Inten«en- 
^ cy Ccnnmlttee for Program Coordinatiim to oQOidinate inrogram rasponsitnUties for 
* mutual benelit and suf^rt, facilitate infmnaUon exchange am! reMve omfUcts be^ 
tween the i^enc^. 

It is also agreed that the i^nc^ may demtop additmnal Bgmcy s^reementa to 

Eiite activities of individual work groups created by the s^^encies. A^^groups may 
for any appropriate purpose, byt would be sui^iect to all laws and' rwulaticms 
binding tne respective agenct^ 

Hiese activities respcmd to the mutual intereiA of NOAA and the EPA in meour- 
^ng respomive and ^fftckn^ man^ement (rf* the N^tmn's refiources in a manner 
which would have environmentally sound cimsequences for the oceans ainl atmos- 
phere. • * * 

a PROvtm>Ns 

' The functions of the (ntersfsency dnnmittee fm- Program Ooordination flhaU in- 
clude but not be Hmi^ to: 

Identifying specific issues and program are^ to be coordinated or addreased by 
hqth agencies, through work gmips or some other mechantmn. 

Arranging for transfer of technology data, informaticm, and researcif findings of 
mutual interest bet^^jeen the agencies. 
^ Arranging t<r cooperate, mjpport and where ai^tropriate, integrate programs of 
muti^ responsiNllttes and interest. Such cooperation shall be ^icour^i^ at l(Oth 
th^ National and Regional level. 

Exchanging appropriate budi^ing and pnogram ^nning informatkm. 
^ The Committee shall be pintly chaijced by the I%nify Administrators of NOAA 
and EPA. There will be no more than 6 meitbers frmk each elgency, to fye detei^ 
mined by the respective chairpersons emd consisting of <^ltcials representii^ afEect- 
ed program areas. * 

The Committee will meet at Ittst tfirice a year, with i^itional meetings as mutu- 
ally agreed upon. All current co^ination activities will continue under the review 
of the Committee. All futitte coordinating mechanisim will be devek)ped with the 
full knowledge of the Committee. Issues upon which there is no coraensus will be 
referred to ihe Administrators of EPA and NOAA. 

The (;ommittee will identify £^on items and schedules. TTw Committee may 
ci^te work groups to< address and coordinate specific imtes and lAc^gram ar^ra. 
Support for the Committee and coordination of the activities of tM work groups 
shall be provided by tin? Director of the Office of Federal Ad^l^^MnEPA) ami the 
Director of the Office Pblky and Plannii^ fNOAAK 

Hi. AUTHOatTflS . 

The IJnvironmentai Protection Agency has statutoty authority to regulate the pol> 
lution of the nation's air water, solid w^te« pestkrid^ noise and itidiation. This 
includes setting and enforcii^ environmental i^andards; comliu^ting research on the 
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cau«e«, effecte, and ct^ntml of envtronmMtal intMenw; and asskitii^ ^le and kical 
coooeratoTBu 

Tite National Oceanic and Atmoaphefk: AdnajniBtration HeA rtatittory aatboriiy to 
obeenre, r^iort the state the atmosriiere, riwi*. aiMl oceans, md pmmw and 
forK»st8 of atmosphenc, flood and ocean c«mditi<^ to emure 
the prc^eclKm of hfe and pn^ierty and to farther governmental and ccmm^dal 
tivities: to ofierete envircmmental satellitas and arciuves for ti^ United Slates; to 
manage and promote marit^ and anadrmmnm ftiA aipi other living reaooitM; to 
manage, with the states, the coi^tal scm^; to fmovide resmvh in support ail these 
activities; and to provide res^rch ami SM^iiBs lo users and man^m« of the oceam.* 
atmosphere and coastal zone. ^^i^^™. 

Areas mutual auth^itjr indude but are not limited to: P6Ui^ Bfooitoring: 
Oewn WastenspGSal; Marine Research md Bfonitoniw AtmomberW^^ a^ 
tafnSta^ ^^^^ Researdijp»rta! Besources ai^W^lan^ and Enviitamen- 

Nothii^ in this agreem^t alters the statutcnry authmities of the ^vinM^tal 
Protection Agency or the National Oceanic and Atmo^eric AdinimitratiofL Thw 
^n:eenient is mtended to facilitate those mt^iatofy cvquirmmitB thrm^ coopera- 
Uve efforfs such as coimlta^ on w^icy matteiv and mutual research amT^ni* 
cal asstftence f^omotrng oceanic and attMqdierk quality. 

IV. DUBATKNf W TBM AOaBKifKNT 

This agreement becmies effective m tte date of agnature by both parties and 
contmues for 5 years or until modifkd by mutual coimnt or terminated by either 
party. 



REBPONte to QuwTKH^ OF Ma. ParrcfuaD by Offick w Naval Rsbakh 

Question /. The Joint Oceanqgraphic Imtitutioi^ tSc^ has/ just competed a ^udy 
of tl^ oceans frwn satellites during tte ^xmiing (feoa^. Whkh otfier FMeral a^ 
2f"ti^ involved in the pianning ctf tt^ Navy Remote Otoan Senmng System 
sLtfT^] misBHMi, md to what extwit? How about wbmi the ^Uellite is op««tmiaI? 
Will the data be available to the academic ommunity? 

Answer The N-R(^ omcept, induing matH% to be carried ami Uie ccmcept cf 
operations, w^de>^oped by Navy: iMwever. Uie Navy views t^-BOSS to be of im ' 
B portance to both the operatHmal Navy and the research omimunity N-R06S is a 

> arflaboraUve pn«raro that wto deidgMd to maice maximum use rf ta^thm hai* 

l^^rS^ ^nd -support systems. N-ROSS is scheduled for launch in Jum 1989. 
N-m^ will provide a sowce of int^rated data vital to predk^ crf^Ottanic coodi- 
trons for ASW opsjations, foment of fwces and ^phiymentl^Udlifiued weap- 
ons systems. N-ROSS will meagre nirfece wimb with a sca^rometer (NSCAT); 
sea Burtmx temperatum with a micrtiwave radion^r, ocean waves, ecMies and 
fronts with an altimeter: and atmoairfienc wator vapor, in^edi^tabie water and soil 
moisture with a microwave imager ISSMI). 

Frmn the beginniiu^ it was -^vy's plan to tm the hiui^, command ami control 
facilities of the Defernw M^eieorological Satollito System. Thus, Air Force will 
!!?^2?^*^"?A^I*^*^ project. AmH^ximatety y^ afW Navy fiist immieed 
f ■^'iV^iXr!/. ^ offered to provkle the scatt^rooK^ seizor for sea surface wirats 
for N'ROSS. omtingent upcm Navy allowing NASA to upgr^ tte scattermneter to 
^in better wind direction. NASA will provide the scattonnneter. At aprntkumatelv 
^'7^ ^ ^ off^' NOAA offered to ^ovide tte NOAA-D spacebitt 

and ^ minion for senmff integration; however, in December 1983. OMB entered 
NOAA n<H to provide NOAA-D or the ^ million. As ity^amb tod^, because of 
cj>nKre88ional action the N>R08S project nwiy still rec£ive>NOAA-D (the availability 
cannot be dett^rmined before December l^J, but the ^ million will not be provid- 
ed. * ^ • r 

Although th^ satellito is designed to improve operaticwial forea^ of oceano- 
^ graphic and atmospheric conditions Navy purposes, tl^ data will be available to 
tte cmhan oceanographic community, which i^iould 1^ to further advanbes In sat- 
ellite oceanograf^v. When N-ROfiS is <»ierati<^« the dato will be traimitted 
from the spacecraft through the Defense Meim^^G^kal Satellite system oicryi^ 
date relay system to Fleet Numerical Oceanografrfiy Center (FNOC) whm the dbta 
will be proceraed. At that po^nt the processed^dato will be made available to NOAA 
for fuKher distribution to other federal agencies, private industry and acidemia. 
The scatterometer raw data will be proceed at FlSfOC along^jvith tl^ <Him*^nsor 
data— but the raw dato frtrni thki ^nsor will also be amultanewttiy traimnitted to 
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NASA/JPL Pasadena for research use by tt^ NASA/JPL sc^tterometer science 
tram. 

^Question How » the inpre^tng MB. remote seizing capability beihg factored 
into the overall U.S. oce^anogrwhic reaeardi effml? What are the implio^KHia on 
the ctmipoeltton, distributkm and management of res^rch platfom^? 

Answer. Recent progiieaa in |4iysicid oceatiogrMiy haa provided new insists 
which sugge^ that an ocean iH^ictive paimbility may be adiievable for ^^nof^ic 
scale events occurrii^ over da^ to weelui aiul fcnr spatial acates frm 10 to 2tM) kilo- 
meters. Advances in observatKmal capability and fanned remote smi^ng salute 
systetm, such as« the Navy's QBOSAT and N-ROSS satellites, cou|ried with in- 
dexed nMideling sc^istk^itiofi itnd cogiputatimal. powei: comt^ne to miffiest tlwt 
the time is ripe to improve our undran^and^^ ^ gbtal ami tMSoacale dreulation 
and to develop a predictive capability. Central to fUture advances in thn area \» the 
availability or the Navy satellites and irianned NASA satdUtes, such as TOreX. 

In recognition of the fact that we nave fo^ Uie fin^. time the neoeasary Compo- 
nents to address sym^ic scale oceaiM^raphic pnMema, th^ Navv hin apitoved a 
n^jor five year program in real-time syn^^ otean predk^m \AaA% takes advan- 
tage of planiM9d advances in rm&)te senmns capslrility. In additkap, NSF^ in tlmr 
long range i^mnii^ has also (wt^iosefl a ^wal drculatton fW Jipr am which comtHoes 
sateilite^3brived inflmnation with shipbmie fteld efforts to (»tnrUe roquiiKte ground 
truth and input data. The availabiliW of the mnotely sensed data » vital to these 
efforts and future advances in drculram ami ocean imKtoling. 

At tl^ present time, advances in remote semin^ will (xvnablr serve to increase 
the requirements for ship time in support of the above menttmed programs. A criti- 
cal component of planned futu^ Navy and NSF studies' in ocean circulation is the 
conduct of at<sea me^urement programs to provide ground truth' and data required 
to develop and evaluate fnnedktion nmiels/ and to umierBtand fully the propertraa 
and dynamics of the wat^ column. Therfef<»e, the advent ^ ocranqgraphic sftelliles 
will not diminish the need for oceanographic research ships and, as such, wijl ncit 
impact the composition, distribution ami managmnent of research platlbrms. In fact, . 
the increasir^ capability will probdily, at te^ for the near term* aerve as the impe; 
tus for vital at-sea experimental protfraiM r^uirii^ the serviced of research shms. 

Question J. Secretary Lehman recently wrote a menH>rpuidum for the Quei of 
J^iaval Operations, saying "Because of the explosive growth in research and explora- 
tion in the world's oceans, and the rapi^y^increiming dependence of national 
security on the b&Sa, it is now time for a fDBjor reinvigoration oi Navv eifo^ in 
oceanography." Please ccmment on Ihe effect, of the new initiatives on we (arryii^, 
out of marine research in thk country. How will th# other Federal ftmding e^no^ 
sudi as NOAA, NSF ami EPA be affected? What will be the effect cm data claaettfica^ 
ti(^? How abo«it ship reamstructkm? \ & 

Answer. In July 1984, the Secretary of the Navy issued a pAk^ statement to en- 
hance and revitalise the Navy's efforts in oceamigraphy. In addition, in April 1984, 
the Chief of Naval Operations issi^ a policy s^^em^ reaffirming the Navy's OHna- 
mitment to a strong and effective Naval oceam^phy OTogrant Together, these 
polk^y statelhents are indicative of the Navy's current and future commitn^t to a 
strong and vigorous oceanographic proi^r^. While the Navy has traditi<maliy main- 
tained its commitment to a ^rong ooranography progrM, including oceam^graphic 
research, these policy statements have reemfrfiau^ed the commitment and serve to 
strengthen the total ocranography program qf the Navy. 'Die Secretary of the 
NavyV pdiicy ictentifted 15 initiati^ which are currently being implemented. These ^ 
initiatives include a reorganixaticm for the Office of the UceanCKrapher of the Navy, 
strengthening the career path and training fc^ oceanograf^r designated naval offi- 
cers, establishment of Secretary of the Navy r^earch chairs in oceanograf^y, estab- 
lishment of Secretary o( the Navy grmluate fellowships in oceanography within the 
ONR graduate fellowship program^ support for remote set^ng, construction o( a 
m^^or new oceanographic research ship, development of a long^rai^ Navy oceano- 
graphic ship construction plan, establishment of an Institute for Naval Oceanogra- 
phy w}(h a focus ^ ocean modeling, and optimised manageoient and use of ^^avy 
deep submergence assets. 

Trie Secretary of the Navy's policy statem^t^s a considered, balanced ^approach 
to ^reogthening the^Ngvy s overall oceano^phy program. The initiative are 
signed to provi<^ emphasis in selected are^ that will upgrade the Navy's ^Ibrt to 
improve weapons system effect) vet^fis by ensuring that the appropriate (nipnization 
and resources are available in the near term. It is emphasised that time initiatives j 
are deigned to support Navy requirements, while at tl» san^ time ^viding lead- | 
ership at the national level. SpecifLC initiatives which will have an unpact on and j 
interact with national efforts involve ocean mocblif^, suppoet for remote sensing, / 
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rf*«4^rch »hip construction, griuluate r<»UoWBhi|», and optimused use of Navy deep 
sutnnewble assei». Taken together these initiatives will broaden the ^ientiflc pool, 
upgrade the Navy's oceanographic re^arch sAip fleet, pn>vi<fe access to the Navy's 
20,000-ft deep research vehicle Sea Cliff for research, ami provide a focus, for inter- 
agency efforts in remote setting and ocean moiMing. 

'While the Navy's ocean sconce program focitti^ on the uniaue needs of the Navy, 
it nonetheless contributes to national rfforts in oc^nographic res^rch. Clearly, 
some of the new initiatives resulting from the Secretary oi the Navv policy slate^ 
ment will contribute to and be coordinated with effcN^ of other federal agencies. 
For example, the Institute Naval Opeanography emphasises the de^lopment and 
transition of oceanographic models to support tne c^ratioiml Navy, such i» for 
. ASW operations, but will cipsely coupled to dtlwr ^ency progran^ and will in- 
clude participation by acaidemic scientists and imititutions. In additim, tmtative 
plans abo include the purchase of a super computer whkb will be accmible by 
« commuDtcations link. Planning for this center mivmt uiuferwaQr and will not be com- 
lAeteA for a number of montha 

This ocean modeling effort will c<»K»ntrate on, time and raaoe scales of impor- 
tance to naVal operations, stich m memsc^de features and r^&mal predictions, and 
will be an important ccmipleromt to NSFs planned gk>bal circulation i»Y)gran(L This 
initiative represents a bwmced an^integrated pogram in ocean modeUitf^, remote 
sensing and enperimental n^asurements. It will {Hwide long-tenti benefUa to the 
Navv and serve as a mechanuKn to integrate, the various intere^ of NSF, NOAA, 
NASA and Navy. The potential provisim of a mtper computer will also provide a 
necessary facility for ocean circuiatiim and'nnoctelimMrMeai^. 

In the area of remote sensing, it is dear that NROSS will have a m^r impact on 
future research efforts; however, the Navy id also actively involved in d«nonstrat- 
ing the utility of manned space flight for ^dvancin^ouf knowledge o( the ocean. In 
June, NASA granted approval for the Navy to fly the fiffet oceanographer on board 
the Space Shuttle. Mr. Paul Scully-Rjwer, a civilian oceenc^grapher with the Naval 
' Underwater Systems Center, recently flew gt% shuttle mission launched on 5 
October IfWM. The Navy viewed this m a m^for opp^lunity to be shared by both the 
Navy and civilian ocranographic research communities* Adi^iral Moonev, as Chair- 
man of the Navy Space ODmiography Committee, invited leading ac^ctemic seien- 
tists to provide an input to the developmedt of our diservation (rfan for this flight 
and in formulating a long-range plan of ocean VAeervatkm and o^asurefatent from 
space shuttle. We are interested in working with NASA, other federal agencies and 
academic institutions in our efforts to develop a eohesive long-range oceanographic 
research plan for manned sp^re flight 

Two of the S^retary of the Navy's initiatives involve oceanographic ship con- 
struction, first, the Secretary h& directed that Navy budget for the procurement of 
an oceanographic research ship to be uti^i^ by the civilian aci^iemic re^aiich com- 
munity with a target completion date of 1991. As a result, we have initiated action 
to design a mtyor oceanographic research vessel which will have the speed, endur- 
ance and seakindlhiess to meet worldwide ocean research and data odlection re- 
' quirementi^ year-round. We anticipate it will be a state^-the-art reseordi vessel ca- 
pable of berthing about ^ienttsts, operating in up to sea ^te 7, (rave dynamic 
station keeping, and have combined deck and laboratwy space of over 7500 sq. ft. 
While both SWATH and menohuli designs will be ccmsidei^. serious consideration 
is bt'ing given to building the first large SWATH vessel in the \JR 

The other initiative involving ship construction reouires the development of a 
long-range plan for replacement of tKe N^avy (grated »irvey and research ships, 
ana the Navy owned research ships in the academic fleet. The.obiective of thw "pro- 
gram is to ensure that appropriate deep ocean j^hips are available to meet Navy 
openitional and research needs. ^ . 

The«<» «»fTorts ufTirm the Navy\ commitment to the provision of adequate facilities 
within Navv and in the academic community for deep water oceaw^caphy. The 
Navy has always viewed its (K^anoKraphic ships to be national assets. As such, the 
new research vessel and future ships will upgrade the national caoability and 
ensurt* a nu>derri oceanographic fleet capable pf global operations. The Navy efforts 
m ship construrtion and replacement are being coordinat«»d completely with NSK. 
UNOUS and the Federal Oceanografiwc F}eet C/Oordinatimi CkHfftcil. 

Many o£ the Scnrretjiry of the Navy s poikry initiatives involve orgamzati<mat and 
mantigenifnt actions to 55tr*»ngthen the Navy's ocean^^mhy jpro^jram and ensure 
the prf>visifm of nnjuisite facilities for research. As such, ch^ficatton of dat^ is not 
involved, Thi^- initiativet^ involving basic* reHearch^jj^II be conducted largel^v by the 
;ic;idemir res*»arch e<mmiunity and will not involvfclasHifKKl programs. In the ami 
of (ict'im m()d<»ling, mission* specifir models and pipducis to support naval operations 
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will not be avaiiable; howrver, the fumiiimeiital research remilts will be uoelittsified 
^ and it is antf^ipat^ that the bmk: nnidela and validatkm data wUi be ui^Iaffiofied 
and can be shared to support s^Bew:y meds and {migrant f|nd stimulate additional 

research. 

(^iestum 4' NOAA has stated in tteir testiRKmy that the NOAA fleet will not 
need replacement until after the year '^WK). Based on ONR particij^tioii with the 
planning of iYw Federal Oceanogvaohic Flciet Comlinatian Council, h(m do you 
liuate this claim? 

vet. Without havii$ conducted an engineering asMssment the NOAA ves- 
a detailed analysis of NOAA requiremmts*^ shipsv it is difficult to evaluate 
claim. It is possime, however, to provkfe a general tee^toitse which (teak with 
ship replacement philosophy and factors whkh inflitenoe ^ip r^ilacement <teci* 
sions. % 

The factor^ which defii^ ship obsd^cence have no set values. Th^ incl^ide mate- 
rial condfttons, maintenance costs, habitability, asd tl^ capairility to ke^p up with 
the changii^ n^ds of scientifK? requirements. most common^ used measure is 
ag% After a given numbei- of Xf^u^ ^ above facUm will deteriorate to a point 
wmre it is no longer tolerable. The life span of a contemporary research ship m gen- 
erally regarded to be 30 years* Thb am Y|ury from 2Xh40 y^ure depending m its con- 
struction, maintenaiH5& and service. 

* The average age of the NOAA fl^ f9r all ships over 100 feet in length is about 17 
years, with the vast nu^K^ty of the NOAA ffeet4uivic^ been Imilt and commis- 
sumiHi betwt*en and UHIH. If the useful life the NOAA fleet can be extended 
to after the year :^X)0, the average will thmi be over 33 year« at the time of 
earliest replacement Tl^ useful service life a ship can be extended to th^ age or 
even 40 yem^with proper maintenance and mid-life modernization; however, 
NOAA ^^jfl^Hj' ^^^^ ^ B&rumR pn^>lem of Mock obsolescence oi its fleet in the 

^ ^'^^^^^^Hk ^ 40'y^r itfet e^{i of the sliips would necessarily have to un* 
deigo a fl^H^H^Bemixation. Expemnce hsm shown that after an^roximately 20 
years in se^HHpVs equipment can^beccmie obsolete, unsupportab^ or unreliable. 
This can TWrcur tWnAigh tecnnolo^cal advance where a new standard is accepted by 
the*m^jiprity of an tndustrv and it » no Idnger profitable to support those customers 
who retain the old techimogv; thftHigh bufaness failure <^ the (Hr^ipal manufactur- 
ers or through failure of the broic ^ructure of a piece of equipvnmt mich jss a pack- 
age boiler or evaporator, which the manufacturer no longer supports. Th» <^s8ol^ 
cence is a random, gradual p i t y c ca s whose exi^ course ts (ufflcult to predict 

Scheduling of mia-life modernization is a NOAA action, but should probably occur 
for each ship at about '^y years of service. This date is flexible, but is ee^imatad to be . 
la^e enoui^klhat unsupportable items' can be identified Init earlv enough that suffi^ 
cieiUaWp life remains to amortize the cost. In widitton, in order to minimiae the 
ciM^TTmpact. and time out of service, the mid-life modernization should be phased 
over a five to six-3r^r period. For each. mid*life nmiemixatim, a study should be 
conduoted to icieatify obsolete and unsupportable ^uipment, and to identify cost ef- 
fective upgreyito^of existing ships machinenr and aflrangements. 

NOAA is participaflng along with the other federal a^ncies operatii^or funding 
Hhipa in the ship replacement working group of the Federal Ooeahographic Fleet Co- 
ordination CxHincil (KOFCC). The FOFvX? has encouraged its member agenda to ini* 
tiate t>]anning for ship replacement to avoid the problem of national bk)ck obso^ 
cence Und^r the auspices dt the rt)POC^ off interagency pllm foaship refrfac^nei?! 
will be developed during tl^ next year. As part of thtf enort« specific agency plans 
for repliwement amf ship modernization will be rev^wed. In mldition, ^::^|€H)s will 
hi* taken to (coordinate spectftc interests and to evaluate new ve$»el configurations 
and des^ns. As this new rfTort evolves, interagency agreements will be d evelo ped , 
when* appropriate, on construction, cost sharing altd vessel tranters, and the con- 
^ duct t}f joint studies on ship design. I believe these actions will ensure cost effect 
and cfx>ndtnated plansfor the national oc^nogmphic fleet. 

NOAA will he contributing to this interagency effort. Decisions on replacement 
^rsus mocternization of NOAA shops, are appropriately left to NOAA,'mit will be 
factored in the overall plan. It is definite^ feasible to extend tbfi useful service life 
of a ship beyond 2(» ^iO yeara, and (rther i^Keiiciee, includji^Hhe Navy, will also be 
evaluating this option. The fmal decistmi depen^ upoiMdie condition of tliNP individ- 
ual ships or ships of a class, future requirefnents, de^^ limitations which co^ld 
limit productivity, ^uraace^df midlife modernization, and the pea?e-of projected 
future operations. At this time^ NOAA is in the best position lo assefs ttm condition 
of' their fleet and its u^^ful service life. 
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Quesium i. ONK'm fiupport of tioth the Federal uceanographtc fle^ and ^ academ- 
ic research in oceanof^phy has decn^wed in the number of real dollars over the 
last ten years. Would you pleaae briefly tell the. Subcmimittee why this has hap- 
. pened ami th^ extent to which this change lum been coordinated with itw oth^ Fed- 
eral funding agencies? Was H assMmed thai NSF would pn^x^ionately increite 
their level of support? In tl» future, and as part of the Secretary s new Ifi-point 
initiative, do yuu see a chanfpe in this policy of Federal erosion of our support for 
basic rf«earch? 

Answer It is not true that ONR s support for academic research in oc^uio^aphy 
has decreased in real dollars over the last ten years. A detailed answer to this ques> 
tion is required to provide tl» necessary insight into the Navy phlkmphy and stifh 
port for ocean ^ienctr and th^ futilities required to conduct the resranrh effort 
First, it is ifiportant to deGne ocean sciente in the Navy context. Oteean science in 
the Navy refers to that portion of the Navy's research (6.1) and exploratory develof>- 
ment technolc^ base imgram that is devoted to all fhe disciplines of oceancf- 
raphy and atmospheric science. T>wrc:{iH^, i\w technokstgy base ocean science pro- 
gram inclu<ks R&D in f^ysical oceanogra(4iy, ocean acmraticsv btobgical and dHNni- 
cal oceanqgniphy. marine n^eorologv. marine ^^ok)§^ and g^aphyskq^ remote seijs-. 
ing. ocean technology, mapping and charting, atid environmental protection. 

In FY IW4, Navy support for oceans scieilce in b^ research wi» approximately 
$>a)M. or about 27 percent erf the Defeime Res^rch Sciences, Navy (PE 6n53N) ap- 
propnati<>n Ocean science efforts in ^exploratory development amounted to about 
or over I percent of the total category 6.2N appropriation, about average 
amcHig th«» 22 pnigram elements in our 6.2 program. With an overall ocean science 
technology base pit^ram of IIOOM in FY 1984 out of $760M devoted to the entitt 
Navy technology bJbe, Navy is investing 13 percent of its technology b«e Aindit^ 1% 
thi^ important area. Eighty percent of this amount supportsUba^ res^Eirch in oce^9 
science. ^ 
Between FY 75 and FY H5, funding for the Navy's B^uc rissearch ocean scien(^ 
program increased fronf about mi1lk>n to about $85 million. In om^ant FY 75 
dollars* this represents a re^l dollar incnsai^ of over $10 million. Thereto^, it m nci 
true that Navy support for resrarch in oceanography hs» ctocrrased during the 
ten years VThe progr^ has overall kept pace with inflation and 'grown during an 
ipflationaiF period. / 

The Navy is giving basic research the higi^ prkirity it can affmi within the 
m^r Navy objectives of re^lMiess, sustainabillty, modernization and force struc- 
ture. )¥e have launched a m^r effort to "promote growth in the||echiiolofcy base. 
Real growth is 4 jpercent between FY KTi and 86 and is currently budgeted at H per- 
cent in re^rch from FY H6 to 91. CVH^ressional mipport is ensuring these modest 
increases in technology base furnJing ^'11 contribute to further needed growth in 
ocean science. * I , * 

It is import4int. however, to keep support for oc^n science in the<proper perspec- 
tive, relative to a balanced tcKrhnoklb^ ba^. While the Navy is committed to a 
strong ocean science program, it m ii^ppropriate to provkie a disproportionate shaie 
to a single discipline or technolo|{y at the expense of other emerging tediriolcgies, or 
in lieu of maintaining a window in those other anmB that phmiise opportunities for 
technological breakthrough. 

Investment strategies for determining funding support for the ocean science pro- 
gram las a pe^rent df the total 6.1 dollars) reflects the results <rf a comprehensive 
ptanriing proc^ that wm implemented in 1^1 that "balances naval needs with 
identification of new significant technoki^cal (ipportunities a broad bm^ of sci- 
ence disciplines and warfare areas. Coiisequentl$r. decisions have been made to 
invest in a number of emerging technologies such as Materials Processing Science 
Bitsi*. Ultra Submicron Klectronics. Solid Dielectrics, Energetic Materials, (^jgnitive 
Pnn-esses and Tntining, and Immunological Defense. In additicm. the research pro^ 
granrhiis had to help fill important gaps in the f«!ience t^e /rf the country through 
ONR's ifinovativt* Graduate Fellowship Program and DODs University Instrunwn- 
tation f'njgrams. both of which are of direct and significant importance to naval op- 
erations, ocetm science. -and the future science base of the United States. ' 

During the past few veers. ONR took important i^eps to strengthen the credibility 
of the technology Nise: A structured, prioritised planning process was developed arid 
implemented with emfrfipsis on research and iucploratory development areas that 
can potentially Expedite mrientinc advaiHTes'arufUheir future delivery iir the fleet, 
(greater emphasis has ^been placed on transition\hrough the tech noic^ heme to- 
wards fleet use and ord the identification and supfbrt <rf promising high nsk/high 
payofT pnxgram.H # . \ ' 
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Tlw more tot uwd ofTorU* are coruipfit rated in lechnal<^ areas that are critkral to 
long-term naval •perattotial capaWlity. In fact* ONR »m» structured more m^jor 
profect^ in ocean science than in any discipllM area. NonethelMi, ocean science is 
but one part of the t<rtal technokigy bast and technoloKK^l opportunities^ in other 
areas cannot be overlooked, such as ocmvputing technology, artifidal intelligence 
and robtittcH, fiber optk», and millimetw^ wave, <fevice» and sensors. The mainte- 
nance of a vigorous Navy ocean Hcience program can only be accmiplmhed within 
the framework of a healthy overall basic research and exploratory develcHHuent prtv 
gram 

The Navv has maintained a long-standing commitment ob a mn^r sponsor of 
oceanagraphtc research in the acac^tc commurity. It i^impcatant to note, howev- 
er, that since the late I960*s ihsre hm been anWvoludbnary shift in funding f^M* 
oceanographic research, and overall federal suppofHbf^ocean science has incremed 
significantly. Most notably, the role of tNf Natkmal Science Foundaiioo in oceano- 
graphic reserfTch iiicre^wd greatly durtr^ the 1970's. NSF thus emeqged a» a pri- 
mary funding spoilt of academic oceanographic research. Today, a number of fed- 
erar^ncies. including NSF. are contritmting to the national efTort in marine re- 
search. 

, Along with the growth in federal support to ocmti science, the Navy continued its 
commitment to this ar^ and has retained its position as a ^Htihg supporter of 
ocean science The combined Navy 6.1 and 6.2 (nrogram in ocean science,* wheti 
Viewed lit terms of its relatk>nship to the overall nattotial effort, is still ^nmg, it is 
coherent, it is balanced, it is at the forrfront o( research, and it focuses on unique 
Navy needs while aim contributing to the national effort. On the national level, the 
NaVy is working clo^ly with the federal ^nctes and national organisations in- 
volved in oceanography to promote and ensure effective coordination of oceanic and 
atmospheric efforts In addition, we are playing ft le^ing role to improve tNi man- 
agement of the national oc^nographic research fleH*— a vital national meet. 

In conducting and implementing the o^an science technology base program, the 
Navy strives for a bilance between the unique cap^ltties of univ^ersities, in-house 
Navv laboratories aid centers, and contactors. In particular, we seek to combine 
the fcest qualities of basic research at universities with af^ied. sofnetimes dasaiTied 
work at Navy laboratories. In reaeaii^h. our |;^ilos(^y is to otftain the bert avail- 
able scientists to work on Navy problems. It is recf^ized that maay erf* the best sci- 
entists are located in ac»ctomia and that universitira a»d ooeanogi^phic institutions 

Srovide unique capabiliti^ for performing specialized res^rch. On the otf^r hand. 
ay)%in-house labomtories blend uncUMifted knowledge with classified applications 
to satisfv Na\'v needs. 

While the performers of the Navy's technology haw program include a wide range- 
of academic institutions. Navy laboraiuries and ^^My R&D centers, and Applied Be^ 
search l;«bor«tories. the academic community fRviv^ a m^r portion of funds 
J^atlable This is particularly trw with respect to the towic ref«arch program. 
whvn* clone to fH> pen^nt of all ctollars gmto universities • i 

Of the $UH) million total Navy techm)k^ base ocean science program, approxi* 
mately m percent is spent in acmiemia. :« percent at Navy laboratories ami the 
remaining H pf»rcent with private sector contrac*tors. TTte vast m^^ity of the work 
perforttiedcttL academic aiid oc^n(^rai>hic institutions is basic research (6 1 1 Within 
the aciKJM)ic\institutions. Woocib Ilole Oceam^raf^ic Institution and the £cripps 
InMtitution ci^ bceamjgraphy have been and continue to be mainstays of th^ contract 
resean^b effort • * 

f>ther imp<irtiint contributonf to the c<mtrm*t reseai]jb program include Texas 
A&M. I^imimt I»herty (ieol<igical (Hwrvatory. (^egon^ate University, the IJni- 
ver?<itv nf Washington, the Uniwrsity of Hawaii, the ITniversity of Miami. Ixniisiana 
Stiitf University, the >Iiww«chusett^« institute of Techaology. ' the IFniversity of 
Kh(Klr lsl»n<l. and Morida State University 

• Finally, n number of small university pnigrams around the country participate in 
the dmtract pn^ram and make an important contribution Buch as at the University 
ifi New fiampshtre. Old fkiniiniop University. Rice University. Jackson State^ni* 
,versity. tThte'Tri^verBity of Maryland. Johns Hopkins University, ai^ the Uni^rsity 
of Missiwippi ) ' . ^ 

Th#- rurrfnt Iprfnd of funding^pprirt among all performers ensunes a gttod wil- 
ance bf»tw*t'n ^;uv«t*ji(v cf>nducted programs and in-houstf technology base efTorts. 
Vor «*xampie. Navy R&l) centers generally receive only a small pennmt of *M fund- 
ing m <Kvan science, but a miy*>rity/of all work in ^ 2 is performed in Blav^ laborato- 
rien Kxceptions within the Navy jh house laboratory community are The Naval Re- 
search l^ibtiratory and the NavalaJtean Research and f^wlc^ment Activity, which 
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4^ th#» Nifvj^N ecirpurati* n*Hearch activitioB in ba^tc re- 

r^^iirity (NOKDA» was establblwd in Vflii at Bay St 
.Navy s plan U» con«oKdate its ocranof^raphic artivi- 
~ hem been workirtg to nM^k^ NORDA the Nave's (irimavy* 
dci^ce. 3iii«e;^|^^r^gMi»hWnt, NORDA haH grown sig> 
i^^PlN^^^ milhun from category The 

>A complementtt the efTortM conducted at univerHitieH, a» 
•ted at^the Naval Renearch Laboratory. The enu»rgence of 
the three miyor perfornK-rs in ocean «cience. along with 

Ji%e Nitty hi^ X Jong'Kmtory of HUfKK>rt to oceanographk research and the facilt- 
tienjo cdnduct thSf nesAarch. ikrong Navy support for oceano^p^ph ic research hs» 
heefi ptmid^^W Bmi. Navy tebcfratories and univerBiti^ by ONR for about 25 
yt'ar^ jpNl^^^^tak«('^redit for the initiation of ocean science proKnims at several 
nriajof^ftiatlfumni an^^tuipport to mopt of those which already existed. 

A(%irt TrM^rtnV^Kii^ support of fjcean science progranw, the Navy also filled the 
gap in j^t]^dfn^;^^l%dinK capabil^ties to academic imititutions duriin; the formative 
year9:.jA|ring |Mgyieriod from World War II to the mid-lSTO's, the Navy funded the 
construction ora|{ernation of numeroiw ships for assignment to universities. In par- 
ticular, during^the VM]0'n and .1970 s, tte Navy desigmd and cpnstructed seven re- 
m-HTi h vhipH for chartef to and c^iefatimi by selected academ^nstitutipns. in addi- 
tion. I)SV .ALVIN. Its support ship LUIaJ, and FIJP. a i^iique special purpose 
<4tahle research platform, were all built under special researcht programs. These 
Navy-owned <is»ets have been used to cany out research on bdiuilf of many spon- 
sorp, including the >tevy, the NSF and the Department q( the Interior. 

As a conse(|uefi^e <h the evolutionary shift in funding support for universityroper- 
ated ships which .Htart<*d in the late 1$IH0*s. th^ emergence of NSF 0s a primary" 
funding agency for academic ocean ogrdphic research and inflationary pressure on 
ship operations, the percentage of Navy supprnt for UNOL'sisthip suppCHt declined 
in th*' I97n's N(methelef». the Navy retains its long-standing commitment to fuiid-^ 
ing a stning oanin science program by providing funding for ship time <^ a project 
basis. As a matter of policy, the Navy does not block fund ship openitlohs. but 
rather is committed to providing funding on a project tmsis m an int^dl fmri of its 
suppf>rt to acfidemic institutions. 

A f«w yearsago, t|M|Jnaterial condition of the ships operated by the academic in- 
a vBtter of nwyor concern The 'costs of operating, maintaining 
iodeBfii/ing)the academic fleet outpaced available fundltog support and infia* 
, ence was breakdowns, temporary abip lay-upsLaiw deferred main* 
wferni/ati^Ni. In recognition of/the importance\^ these veswls to 
nafional oceanography, ana in view^ the special d^igalion the Navy h;^ 
a healthy research prograniH^th ^lequite support fiH* the a(^adk»nnic 
ONK ^i^funied the management iiesponsibility for the seven Navy-dwned aca-^ 



torn 
^and 



mi 



df mic ships a 
. "rtiese vess«' 



. institued a m^r ship upgrading and rehabilitation prt^ram. ^ 
I are the (onma. operatw by I^mont-Doherty (ireological (Hiservato- 
ry. Knorr. op<*rWd by WcmnJs Hole Oceanographtc Institution; Melvttle and Wash- 
tn^tnn^ operat*^! Scripps Institution of Oceano^^phy; Thtpmpt^m, operated by the 
(•niversUy t^' Wasliington. Mouna Watv, operated by tr^ UniversHy of Hawaii, and 
(fvnu openit«»d by Texas A&M Dniversity 

In the piist four/years. ONK has cofhmitted over $11 million to correct accumulat 
M denviencies. fur mid life refits and n'habilitation. and for ship nvKl#rnizatiotv In 
addition, i/i «HWjt y^ars th# Nj|yy has alfjq increasea its« funding ^fiport for ^ip* 
o|)iT;iti^»ns result *f Hi is majfir commitment, we feel that the »^*ademic cijttimu- 
niiy^HiHl {it^rinsfy hav^ tb** «s**Hs required to eonduet'*'*blee^water" 'oceam^raphy 
on a tiUthiil hisi^ In iid<iition. w<» are contniitted to continu«*d maintenance of these 
vyss«*ls to pr»»M*Tv«- (lur invf^fUmen^nd ensun* their avai lability fur nav^il f>ceanog^- 
rritihy ^ • 

I Mieve this di»taiU»d response to th«* question shows the Navy's commitment tu.ii 
Ktrong ocean st iemv research pn^rani and dispels tht» notion that the Navy effort 
h/s^weakened in recefit yearrf The Navy's ocean science program will continue to 
bnilci^on pttHt pn»gress %hile also gnnving in new directions, reflecting new nef><^. 
Th«' actionA the Navy hys taken with N^pect to \he acaJeniK' flet^t reflects a major 
contribution tow;ird n»storing the vitality of th*» university-^iperated research* n«H^^ 
It IS unrealistic to i^l^pect a mit^ivi^ infusion of funding support for reseiirch ship 
o|s*rattons ht^ycind that rfK]Utred to satisfy imt neras 
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for future ^ . . _ 

, ind otir ocean science and other efTorts to suf^rt Uie i^eecto 
/^riTi^^^}avy^Ad.fi(^.^|^ to national efforts in oc^mografrfly. 

' ' ."-^r--^- -^.^ '^^%^' 

• QuextUms. There was serioitt conceni expmsed^diirii 
conn ng studies on Puget Sotmdr Nanmsfmtt 
2sards Bay might not increase o^rSrag-xeVA 
terns. Would you. please describe tl» poi 
date, and how the remilts will be t»ed? 
tory paoceas? Will tl^ knowledge gaimd on each <^ 
hie to other e^Uaries and, if so> to what extent?^ 
* Respoi^ea. The goal or purpose of tim studies on the SKibject Bom m to innotect 

human health ana res^re, rahance« bm maintain a bi<dogicaIly mSttictive estu»- 
rine en vmmment which is compatible with attainable mea. The EpA response to 
this g(ial is to develop a ico8t-enective.apfm»ch to tl^ level <d uhdemtanding of 
these systems that is required to develop pollution c&ntrol plograms. 

Mi^r activities to date include the initiation and deveh^mient of a resrardh, mop- 
itorihg. ftfisef^inieht and environmental control program (or theae^ Bays. On October 
I. !<IS4. the new Office of Marine and Estuarine Protection was formally established 
in the OfficeNtf Water, This office, m part of its responsibilities, will provide policy 
.j(uidance and maijagement assistance for iniplementatiofi of the goals and objectives 
of the Bays* Program. * 

" The program will be a significanf contrib{itkm to the loiii(4erm umtefstlbditig of 
the environn^ntal trends in them estuaries. But tli^ chaige to the EPA m relatively 
restrictive and the focus on four separate e^uaries at the level of funding con- 
strains the scope of any rei^rch program m these large estuarine qfstlma. 

Several Buhstantive discussions for planning fHirpQses jhave been held with our Re- 
gional personnel in Re|^na I. II and X« their rcspiMJti^ S^tB ootinier-mrts, jmUic 
interest groups, ahd (^icials from the H^^uarters of the National Oceanic and 
. ~ I Atmospheric Administration (NOAAl These meeting ha vo^ ajJ to the development 
of management strategic and pianB fm* the respective Bays. These plannit^ docu- 
y ments are near ftnal form for Puget Sound. We anticipate receiving draft olannii^ 

reports for Narraganaett Bay and Long Island Sound by January 1, t^. A similar 
<set r>f planning documents for Bidxards Bay should be available by|mtd*Deoember 

nm, . ^ 

We describe the static of the I^lget SotitM planning effort in more dejtail to indi- 
cate the Agency's approach to tlrase studies and cl^tnup elTorta The Puget Souna 
' / pn>ject includes the formation of the Tu^ Sound Prcj^t^ Office ^hicn wiH be 

staffed by State and EPA employees w\h> will immde 4a3^today nv^nagement of the 
' Program This action was jointly announaed on i^ugust 29, I&84 by the Administra- 
tor of KF^A and th^ C^ovmidr of the StateW W^ii^fton. Tlye mana|{ement stratep^' 
defines file <5[mceptuai framework of the propct.^For example, it cfeacribes 
known pollut^ion probifnvf and ways to as^ss if other water quality proMems exist* ' 
ii statement of environmental goals and ob>ctives,for the 3^nd, ^idir^ principles, 
appn>ache«4 for effective coordination and reportir^ of work activities' ^d manage^ 
« mt/it ik tiorr In addition, the ^rate^ outlines the roles and i%aponslbilit^ of a pfo- 
fHm^A mnnagemeVit'structure/i.e., a polkr^ Rroup, a steerii^ ccmimittee, citizens in- 
' voivement committee and technical" advisory committee. Efforts at (XKndiaation in- 
« elude tlie involvement in planning by the ErA (^ffke erf* Res^rch and De^lopmeflt, 
the HeiKiquarters and liitx^ratoiy personnel of NOAA« the Corps of &)gineers. 
' Washington State Departmentnrf Eoriogy. Seattte Metro, the Pd^ GromkiWfi^ 
Quality AutlKirity and the Puget Sour^ Alliance, a ptiUic interest gnmp. Ttft^ ap* 
ch described here for Puget Sound m heing carried out for the remainir^ three 



mlia of the Program will be us^ to improve our understanding of.tfie linkages 
between pollutant loadings and their environmental chari^^tenzatidn and.envirmi- 
mental tAnsp«trt. fate and effects in the respective Bays. This knowledge m e^et^ 
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tml to uWdevelopm^nt of a sctentiric bmm fw control cmtmtis ami wmte pigment. 
Such knoWl^jg».4HfIi aasisi in tlw deveiqimwnt of coBt-eflecnve and environn^nlally 
Riraningful monitoring plans which ar^ a prirMripal element in aase^aing the future 
environmental status, trerate and omtrol program efTectiveneas. It is apfmpriate to 
point out that in dome cii»es we may need to i>roceed with managenH^nt Ipd cimtn^ 
decwions before a oarticular sct^ntific dneertamtv is completely resolved because it 
. may require a funoWnentai ificrease in our knowledge that may be beyond CMir fore- 
seeable resources or available time. In other cases, we may have adequate informi$- 
tion to initiate environmcmtal xxmtrols. 

The fmdings will be wmd in the re^Utory process to impityve t^ scientific basis 
and public acceptance of permit^e^knw, the develimnent and reHnement c^site^pe^ 
cific wat^ quality criteria and standante, compliance and trend monitoring and 
waste load allocation, i.e., siting the maximum daily load of a pollutant. Where 
single or a small number of pollutants cann^ be ^sociated with toxicity, tlwn the 
A^ncy s toxtcity4>^ed pollution policy will be implemented. 

It is the full mtent of the Agency to transfer knowle^ gained on^h of these 
four systems to other ^uaries. Ji»t as many elanmits m the present ^hgram draw 
on expen^ice and knowledge gained in tte Chesapeake Ba< Program including ex^ 
* amples from managerial and scientific ^orts, the Agency will apply 9uch informa- 
tion wMre appropriate to other estuanm systems. The extenUof the tran^r will 
depend on the nature the iMIutants, their paitehis loadin^sc the present static 
and nature of the receiviiu( vTater.and resources available to carry out stKrh activi- 
ties. With these conditiooB and any existing scientific uiKrertainttes in mind, the 
Agency wiircurry out th^ transfer of knowledge gained in the present program to 
the maximum extent requirda to protect the public health and Welfare. 

Kkskonsk TO QuKsnoNS (If Mr. ParrrHAgo by Dr. Fmm^ Wki^tkr, 
Chairman, UNOI^S 

Question /, What is being done <m both a nationat and an inlfemational scale to 
anticipate the problems for data management that the exponential increase in satel- 
lite data will cauM* in the next decade? What is being done to ensure quality control 
and format standardization? • . . 

Response. As you say, there will likely be an exponential, increase in oceanjc data 
from satellites m t^e next decade. Most ot ih'm will be aasoctated with satellite sen- 
sors that are expected to be launcl^ around 1990. Thm^ I am iwt familiar with 
all the plans that are being made for satellite data management, I can remond with 
. rea^ to the ims^ to be made by tte VS. components <rf the W^vW almate Re- 
search Program (WCRP). Two of these compcments are those for the program on the 
Interannual Vanability <rf the Tropical Ocean and Global Atmo^jhere (TOGA) and 
for the World Ocean Ctrcufation Experiment (WOCE). The J^tfcmal Academy of Sci- 
ences Bar^ for WOCE and TOO A are jointly spcmsoring a data management sub- 
parcel (of which 1 am the chairman). The two Palnels are startti^ with the assump^ 
tion that^ 8 common data management system may meet the neecfa of both pro- 
gr«m». , T 

In developing pfan^ for ocean* dat^ mao^ement for the WCRP, the data manage- . 
ment suhpanel tfi giymg emph^ fo e^ of ao^ by users, po^ilUy by &ing a 
highly distributed system that takes advan|^ <rf ^^vances in commuiyc^tion iiet- 
worlis and microproce^ing We envision many linked tiata centers, with oceimogra- 
pbers being actively involved in the development of data products. 

The^data management system^ is receiving considerable attention from the wib- 
ppnel. Recent experience has shown^'thai effective 4ata numagement expends princl- 
paUy on tl^ system enveloped and on ini^itutional arrangements to implement 
it, rather th^ojumply «hi hardware or technology The tradttlbnal concerns of qual- * 
ity assurance and ^ndardization of formats are also receiving attention. M^HPng 
new tyoert <if data trotn satellites with conventional oc^anographic data is another 
topic of concern. 

(,Mi^iton I I understand that you have taken a look in tremk in the level of Fed- 
eral research support for oceanc^aphic reseorch over the years. Would you supply 
these figures for the record, being sure to include a ctescrif^on of how you arrive at 
these figures?* Would you ominwit on the significance of these trends, and haxard a 
fV*wK*ti<m mi to the health of the U S, oceanographic research capabilitv ill the next 
ten to fifteen yeara? What do you think should be done? 

Response I hav^ attm*hed*the f^res on funding for 'oceanographic nmi^rch" 
that I have taken from tlw Federal Q|^n Pr€ffram reports, now published by the 
C4}mmitCee on Atmospheres and Oceans of the Fecteral Coordinating (Council for Sci 
ence, Engineering and Tecl}nolagy ' I have not done anything with the figures they 
are exactly ^ reported in federal documents However, they should he with 



ERIC -184 



0 



' % .180 . ' 

care, sinct* there may be ymr-iv^ye^^ cimx^^ in how e&ch ai^ftcv defines ^'oo^UKh 
fpufrfitc rpsearch". An example of thb can be seen between 1981 and 1382, wheind 
the Department of Defei^ iVoD} changed its catmorization. 

On the right-hand side of th^ table, I have deflated tl^. data with tt^ Consumer 
Price Index iCfi.l K to give the budgets in constant 1967 (Mlars. These CP.I. values* 
and estiriMiU^ for 1^H4 and 11^^ were, provided by Prc^. Eleanor Cmig of the Eoo- 
nornkss^Martment at i\w University of I^laware, 

it ii^ evident that federal support of ocranagra|4iic fesmnch, as defined here, has 
not kept fmce with inflation over the pemt decade, lliere hav| been partkularlv 
stixiUff decrrases in the DeptfUtment ot Comn^rce Ci.e.,.N0AA),9n mmmn iq indh 
vidua! agency declines, over overall national ooeanograf^ifr rcooarch capabllsty has 
been slowly decreasira. If this is deliberateT I would like U> see the rei^ming made 
public. If it is not deliberate, but arises from inelTective and uncoordinated national 
policies, more attention^shOuld be directed to the jmrfilem. 

There is no rei^KHi that the decline in the o^tkmai ooeancffrairfuc research efTcnt 
should continue over the .n^t ten to fifteen ^ans. It could be aukrkly reversed. 
First, we shouM make ihore eflcNt to define tl^ irituation and th^reliv to waly»e its 
causes. This would likely be a prerequi«te to taking ^tira to develop a oonsckHis 
policy. A basis for such a policy might be a restoten^t of ocaamigrBi^ic res^uvh 
priorities as proposed at your heatings. T believe that the oceancgraphic research 
community and Congress have mi^or roles to play. 

(^iesiion / In your recent study for the National Res^rch Council on ''An Ocean 
Citniate Kestnirch Strategy" you st^t^fcat there is **so far no U^. commitment to 
establishirf^long'term ocean climate romitoring". How can these be achieved? 
What implication will it have on fundii^ agencka, specifkally NSF. NpAA, ONR, 
and EPA? ^ 

Response. Since I wrote the report An Ocean Climate R^earch Strategy. I have 

^been encouraged by oqe^n mmi'it<nifM[ devric^vnents within the National Ocean 
Service (NOS) of NOAA. Under Paul WoUTs ^fefship, NOS seen» to be making 
an effort to develop fStSKmn nukiitoring^vgram. As I pointed out in the report, 
this an area that mf^ mtural one for NOS,* m Malogv wiUi the aflhofmtwric mon- 
tortnA maintained bjvthe National Wither service. It irfiouM probably not be a 
fiificAn of NSF ot'^CjMR, since it is not fM-imarilv research: the kind of thing that is 
needed is bruader thai M&at EPA might do. NASA might lead in a demcmstra^pn of 
feasibility of satelliteAMmtoring, but it ^tould likely be taken over by |Ui operation- 

, ai agency— again. N(&/ " ^ 
I have recently seen a document entitled The Natimal Ocean Service Program, 
prepared within NOS, I am heartened by the progress they seem to be making in - 
developing ocean services, including ocean monitoring for clioiate, ttunigh I am not 
dose enougli tothe pn^ranx to be awipre of thf details. « 

« 't^u^hon 4 M94t4I^'tem\ weather prediction an ultimate goal for the WiH'ld Cli- 
mate Research prt^lll^^po you feel it is achievabte? What are the nee^sary re^ 
Hourres'* If our country^Otablished the goal of being able to predict natural weather 

* variations one year in wvatice, what Fevel of effort would be required 'o achieve 
thi^ goal within ten years? ^ « 

Kesponse YeK long-term weather predictions are a goal of the WCRP, m are long- , 
range, climate predictions. The feasibilltv of theae predictions is a mHentiftc questum 
to which the answer is beii% scKurht. With advances in oceanic end atmos{]^eric 
model! ing and computers, and'witn the El Nino phenometion as a stfmultM, I ^m 
optimistic that the answer will be positive, and that we will socm have enot^ a|i- 
f|(TiittinrHnff to being sonw atlemfrts at inter0^g»|Onal climate prediction. , 

Though r am not sure that predicting ciiitSatic variability one year' in advance is 
feasible, I expei*t the TO(M. program to make significant progress in enveloping the 
iicientillc basis for season^in advance climate predi^ons. Congrew has ao far rap- 
port^ the TOGA program at an appropriate level of ethri. The WOCE prCMn^n^ 
now being deyeioped, will loolcat i<Niger-term climate variability than TOttA. I h<^K 
that CV>ngreHS will be favorably inclined towards WOCE. 

. Questum The Joint Oreanographic Institutions, Inc.. has^recently completed a 
study on the use of satellites in the e^udy of oceancfrrafrfiy during the wxi ten 
^years. How'm the incre^if^( remote seining iSpAlylity osiiy factcHred into the over^ 
ail U S. oceanographic rlsearch effort? What are the irnplicatiot^ on the oompost- 
tiot). dis^rihition, and minagfhnent <^ research platforms? ^ . . 

Kespom^. If current plans for satellites come to p^a, twrards the end of tms 
divtMle we should see a substantial incr^o^e in our capability 'to Mudv the ocean. 
There have been numerous studies of what satellite4K>me sensors can do for ocean- 
cj^^raphy. but mi far I know, none of them has examiiMi the impc^ they will have 
pn the dverall U.S. ocraqcfp'aphic research effort- In particular, there i| consider- 
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able Kpectilutiori but lilt It* Hubnt^pc^ on which to determine the impact of aateflites 
on the contpimition. diittributton, and manai^meni of research platforms. These 
sptvulatianif rangi* fnmi th^ puwibility that satellites mavlieplace mnw'of the func- 
tions of research shira to the possibitity that the knowle^^e oi the oce^n that satel- 
lites will provide ccxild increi^ tl^ iteed for c«»ivantional research ships. 

UNOUS briefly discussed the tc^ic at ^ts raCent semiannual meetings It was 
fiicreed that this sub/ect will receive fuller attention at a future meetii^. So far, 
UNOI^ hm been slow to take specific action because of ulM^q^ainty about what sat- 
yiiite systems will b^available over the next decade an<f what their oceanoRraphic 
(^fpabilites will be. .With the uncertainty, it is diflicult to eslablbh' concrete recom- 
mendationii. 

I (lope these answers have beeti respcn^ive and 1m1|^u1. I would be pleased to re- 
spond further. . 

« 
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JoiPfT CXtsanoorafhk; iNsmrnoNs, Inc., 
^ ^ * Wasfh$n0fm, DC. J^m^mherS, mi 

Hon -loKi. pRm'iiAitn. , 

(\mtmtttee on Men-hant Marine and Fisheries^ , 
Witahin^Um. fX\ ' . 

I>KAR Mr PRm^HARi^: Thank you«for^your letter of October 12, 19H4. It was a 
pJeaxure for me to appear before the SuBcotnmittee on OceanoKruphv on September 
2f'». and I h9p<* that the heartnf^ provided the infortnation needed hy thf Subconn- 
mitte«v • * ■ 

1 uKree with your observations ^bout.the way in which priorities are established, 
cixirdinatH. and follf>wf«d throiigh by the Federaf ^endes re^pon^ble for funding 
marme n-M^arch On the i>ne ^and. thj? plurality of i^ncic« and funding mecha-*^ 
niHOfK mv(>lvHd iM a Hirength for 2>ur amimunity. ailowjn^ diversity and different ap- 
pnm'heN (>n the rHher hand, we need better- Cfmimunk:ations and coordination 
amonj? thfise f(*deraKiK^ncies, the 2H:ademic cpipmunit^. and industry. 

I hope that the next decade will see continued and increased suf^iort for oceanq^- 
raphy within the Ki*deral frovernment and the emet^nce of NOAA as a scientific 
a^eng^. takimc itK proper role in civilian oceanography. I also hofxe that other of]^- 
nt/atumK such as JOi, UNOLS, and others representing the acadraiic community 
am phiy a stronic^r role tn d^-vrloping priorittes and helping to see that these prior- 
itles are met * * 

One poi^t IK of specific im^^rtance. We anticii^te mijgor sctenliftc advances in the 
m-xt decade in our field, but these* advances will be crucially depen^nt on adequate 
support fbr new technolc^. Specificalfy. the use of supercomputers and of satellite 
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i^eiiflureinentH b etsenttai for tl^ advancement of ooeano^rapliy to a predictive ad- 
etice. Thu$ we need Commitments for the use of theBB techmbgies for oceanpgra- 
friiera and for the pupport and traltii^ of perBonnei in ooranography. 

SpiBdfk^ bu^Qt itema (rf* imMMttfM» for FY lte6 
nents of the World Climate Research Program (TOGA and WOCE--aae qtiesOon 4 
below), and NASA's ocran satellite TOPEX Csee question 2 below 

To answer your specific qtMatk>ns: ^ ^ 

1. the current process used in setting bt^et priorities within the Federal 
funding c^ipencieB for ooeanographic rpoott rdi adequate? If noi^ what suggestions 
would you make to kad to a roqre effectiiw mechan^n?" 

As you know, there are a number of federal i^pe^icies involved in fundii;^ ooeano- 
gra^tc'researdi. In the Natimal Sdef^ Foundatkm, il» Otfke of Naval Refieardi, 
^ NASA* And most other agencm of relevaw^e, ti^ biMiget pricnities are determined 
by a fair and* competitive process. H&rreover, the oceanograjphic priorities that are 
established in these afifencm se^n to survive in an kientinaUe way through the 
entire'tludget process through 0MB and tl^ Cof^ress* ^ 

It is more difficult for our community to follow the budget 'process for NOAA. Fdr 
example, in spite of the fact that the agency, tte marine ras»arch community, and 
outaade groups like the ll^ttage Foui^tion have continually ktenjified the Sea 
Grant program as a high pritwity, that line item does not survive in the Admin^ra- 
tion bucto^t- Other marine researdi has dthilar |m)blenia 

More effective coonlinatim of marine resnrch omild ornie eith^ through 
FCXISET and its subc^mittees or thrm^ 4 f atkmal ofFice whose spectfk task 
wouki be the dixirdination of Federal marine resrarch buckets. The Naticmal Cli- 
mate. Program Office cmies to mind as an example^ It would also be helpAiI if 
budget cross cuts were made both by OMB and by the Cmgre^^onal Bt^^ Office; 
for example, the»^me examine could study tinr marine progtamB fm- NSP, NASA, 
.4- the Navy and NOAA before final budget reobmnmidatimtt are made. y 

2. "How is the incre£bMng UJ3. remote sensing capability being factored into the 
overall oceanograohic rei^arch effort? Wtuit are the implications on the compo* 
sition, distribution, ana managmnent of research alatforaui?' 

' There are mi^ effmla now going on .in both Uie oceairagrBphic community and 
in the federal agencies to cte^^ new pxigranm based on the developing remote 
sensing capabilities from satellites and aircnft. ^itellites now.in orbit me^ure ooe- 
anic properties important to our unwrstanding, like sea surface temperature, and 
* new satellites are planned to measure win^ (the Navy's N-ROSS), -sUtrents 
" ( NASA's TOPEX r. and biokigicai productivky of the ocran (the Oceali Color Imager), 
This new technology us highly important, not J^st for the ocran, but for the earth in 
general. Therefore it* is ess^tiat that the new e^iv looking satellites be included in 
the budgets as they are recommended by the agencies, and that those long-lead-time 
items such as instrument devebpment, data handliiu| and communtcatiims links be 
funde<f now so that we are ready wt^ the satellites nv in the eariy i990's. 

As the satellites bring in new infonnation« there will be an in^twcied demand for 
measurements in the ocean itself This will bring a. demand for research platfom^ 
including ships, moored and dri fit buom and bottom-mounted platforms. Funds 
^usi be avaifahle for meeting this demand. 

H. ''JOI Inc. is respoi^ible (or prvAriding the scientific ptannif^ and operations 
management for the new Ocean Drilling Program. Do you feW that the institutional 
structure of JOI cfHild be used ^ a model and appit^to other largeecale research 
proiects?" * * , 

The institutional structure of JQI allows the collective capabtltty of individtud in^ 
stituticms to be* brought to bear on large oceanograf^ic rese^nh projects. This ar- 
rangement has been very effective^ in developing community TOnsensus in marine 
geology and geophysk» for use of new technology like deep-m ocean drilling and 
Heismic multichannel capability for remotely measuring the^s^ floor Tin* overall 
structure of the managemyit o( the Ocean Drilling Program has also been success- 
ful internationally: currently we have five non-lT.S. partners contributing to tlw 
pn^ram. and all fiinds are. managed thrcnigh JOl Inc. Therefore this type of organi- 
zation could well be used by other large projects. 

JOl Inc. is supporting the blannit^ for oceanography from satellites, includir^( 
both measurement efforts and the data management neecte. We expect that this 
effort will be a m^r cme in the future, and we are using our corporate facilities to 
help with this program and others where appropriate. 

4. "It is now acknowle<teed that the ocea^ plays a n^^r role in world climate. 
Are long-term weather predkrtions an ultimate goal of the World Oimate Research 
Program? Do vou believe th^t such oredictions are, and do you have an^ ball park 
estimates of the pc^ential econcmic nenefits of such an improved capability? Wliat 
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an* the necKwar^v remHiiwn^ Aft*. Iht* fundi ng agencies taking into account these 
needs? If our country esiablUhed the goal of being able to predict natural weather 
variations one year in advance<^ what level of effort would be reqiiired to iHrhieve 
thifl goal within ten years?'* * 

The main goals of the World Climate Research Program are to determine to what 
extent climate can be predicted and the extent of man's influence on climate. Tlnw 
main gcmts have been divided ti^o thretf Hpecific dbtjectives: to improve prediction of 
weather for periods up to two mimtha, to improve predtcticm year-to-year changes m 
climate like thV EUNiho, and to asaei» the response of climate to changes in carbon 
didxtde and volcano emiasions. Emrh of i\H>ai* specific objectives requires a focused 
research program, and ti^^y all involve measurements and understanding (h the 
ocean ' 

A growing body of evidence is mierging from observations and theoretical studies 
iridicatin^ that a substantial part of world-wide clirfiatic changes are related to year- 
to-jrear variations in the tropical ocean and the overlying atmosphere^ As a cofise- 
quence. th^ WorW Climate Research Fn]0wn has been planning a Tropiod Xlceans" 
and CJIobal Atmosphere progi^un (TCXIA) that will study the coufrfed variation^ of 
the global atmosphere together with the variations of the tropical Atlantic, F^iftc, 
and Indian iXreans for the purpose of predicting the year-to-year changes of the at- 
mosphere. T^iis program will start in 1BH5; theWd agency is NOAA. It is essential 
that this progeam receive adequate funding if we are to make ^vances in this im- 
portant national program. 

At the saitW time'i we need to be concerned with man's effect on the climate, such 
as increasinjc (X>r Because it is a very large heat reservoir, the world ocean could 
slow down any warming trend induced by excess iXh and delay atmospheric warm- 
ing by as much as several decacfes. Moreover, the world ocean absorbs a large frac- 
tion of the incoming-solar energy, tran^orts globally, and is the main scHiite 
of moisture for the gk>bal hydroipgical cycle. To understand these ptoceases for 
better prediction of long-term changes, we need to understand the ocean circulation. 
For that ream)n« the World Climate Research Program hm also prbppsed the World 
Ocean (Circulation Experiment CWOCE) to me^ure circulation* and mixing in the' 
ocean oy a global scale NSF is the le&d agency for WCX^ Tfti^ prsgrant mus^ also 
receive adequate funding if we are to make adequate climate preoictions. * 

Key to each of t(}ese'clim&^ prografw is the use df new technologv^peciflcallv 
satellite measurements <^ the oc^n and superomiput^rs for data an^ysis and mod- 
eling. The Navy's NKO^ satellite, now in the FY im bucket, will provide crucial 
data on the winds in the tropical regions for TOGA. NASA s TOPEa satellite, now 
under refiew in the FY bu<^t. is crucial to the glob^ m^surements required 
• for WCK'E, As docunrtented in the JOI report otl Oce«n<^raphy from Space, the two 
.satellites must fly at the same time so that we can measure the winds that cause, 
the currents (NKOSS> and the currents themselves (TOPEX>. NROSS is ^heduled 
for flight in l^fH^X Therefore it is crucial that TOiaBX beufunded in FY 1986 so that 
it can fly dt the ssime time The potential economic benefits of improved prediction 
are so gn*Bt that the costs of the new technology can easily be jiistified. 

The economic benefits of improved prediction have been estimated by many differ- 
ent groups* including the National Weather vService. A 1^2 study showed UHal 
weathei^ related log^ to.be ov^r $27 billion in dollars for the VS. Of this, over 
$1J billion could have been protected if perfect foreca^ had been available and 
UM«d for a net economic gain after the co^ of protection of about $1.8 billion. T)^ 
•global impact of the ll}K2-ll^ El Ninb is estimated to be almost $10 billion. Even if 
perfect forecasts are not available, it is clear that substantial sums of money are 
mvolved ^ith every improvement in fbreci^ing. Thdre is a real economic gain to be 
iichieved, tme that sl|ould b^ considered when the NOAA midget m under review. 

In my view, the fiMidiRK* agencies are now. taking into account ih^ needs for new 
n^mra* to provide improved foreciists. NOAA, NASA, NSF, IX)I). and others have 
ai! identined thi* nof*ds for global observations and use of supercomputers for better 
kn(rw ledge and prediction. The National (Mimate CKTtce has pref^red a series of re- 
ports identifying the necessary rc^sources and the level of effort needed to m^t goals 
such as the one mentioned as predicting natural weather variatii^ts one year in ad- 
vkfure. 

Tf. "You state in your testimony that the ocean sciemree in this country aref suffer- 
ing fmm a deteriorating infrastructure. Would you please explain exmrtly what this 
means, and how JOI ha» documented it? What else is nec^mary besid^ money to 
correct thi.H situation? What will happen if n<Hhing is done?'* 

Infnistnjcture can be bnMMJly defined m the tools we net-d to carry out our re- 
search and to teach our students. Thus infrastructun* includes equi|Mnent in labora- 
tories and on board ships, facilities that provide measurement techniques* bui Mings 
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1^ labtrnMiorien and tWhinic, and highly amiled technical pemmnelw We abo in- 
chide support f<^ trainitm <^ new acientisis in thm growing fbkt. Since the ten it^iti- 
tulHN^ repretented by JOI receive the nuuority of the research c^lars allocated to 
ocean sciences by the NSF. the Board oTOovemorB w familiar with tbe neeib in 
this area. To document the needb, tbe Board nmie a survey cf each of tbe JOI iaa^ 
tutions* and contacted a number of other instituiiona to ensure a broad input 
We need CurKia to oorrect the infrentructure mioblem. in addition to ftim^ we 
a long-term oommitment from the Fecteral Govemmmt that oceanoffraphy will 
be supported in fair relaticm to its ooi^tribiUkm to national wed^ With this Img 
term amimitnM*nt we will be ablf to move to future with tl^ neceamj new 
techm^OfCy^ and with committed scienti^ and essgfnem to attadi impcHtant n^tm- 
al prisms. Without this commitment and new funds, we will fiiKl that mi|ny im* 

Krtant probleifis will go amoived. lihd many will be taken other liaUcms. 

It since the VA. is the mnior omtnbutor^o inteniatkmal ocean scSBiure, it » likely 
that roanv of theee efforts will be too smaM to be effect!^ and s^nificant opportu- 
nities will be lo^. 

6. "Would you expand iupcm your suggestim regarding natimat ' reaearoh facili- 
tiea? Who wouM deckle where th^ shcndd be and what they should include? How 
should they be funded? How woura these facUitka diflRn- fran our existii^ oceano- 
gra|>hic laboratonea arouml the country?*' '^^ 

As we move towards more and mare complex techmdcgy, we i^d to consider 
shared use for cost-effectiveness. Our aoKtemic fleet is already dBbiged by a- na- 
tionai organization. JUNOLS. The <teep sea drillii^ vessels have bem managed with 
the advice of an internaticmal grwip^ Joint Oceano^frfik^ Instituttms for Deep 
Earth Sampling. In each case, tl^ oeeancgra^iic comnrAjiity IdmtifM the need 
and used its coordinating mechanisms, UNOlS ami JOQLto hAp organize the appro- 
priate administrative mechanbm. I expect that the same^awa be the cmre fm* new 
faciliti^. an{l that these new f^litka would be funded by the Appropriate fede^ 
agency or group of' agencies. 

i appreciate the of^xMlunity to' expand on the discus^on at the Hearing, and I 
would be pleased to provide furttw infrnmation as required. I look forward to work- 
ing with the Congress in the future to help to develop support for oceanography. 
Yours sincerely. 



Woods Hock OcCANMaAHiic IiwrrrirnoN. 

Woods IMe. Ma. October M 

Hon. JOEt PHlTf'MARD, 

Committee on Merchant Marine and Fisheries, 
H'fuse of Representatilvs, 
Washinfaton, IX\ 

Dear Ma. ParrrHAan: Thank you v^ry much for your kind note concerning the » 
recent testimony on marine rewarch before the House Subcommittee on Oceanogra- 
phy hearings. I share vour opinion tlmt this meetii^ provided an important oppor- 
tunity for looking at the ^atus of marine ree^rch in fecferal government and else- 
where, and for exploring farther opporfunities. " 

The establishment of priorities within tt^ marine community has always been a 
problem. During the Question period I attributed this, in part, to the diversity 
within if\e profession— mologists, cN>mi^ geologtets, etc —and. in pert, to the typi- 
cal specialities within these di^iplines: Members of tl^ various disciplines often feel 
compelled to support their con^ituencies <not unlike Congrei») and/or are naive or 
unconcerned about the^heeds or goals of <^her fields. I peroonally fieel that one way . 
around this is iiy tbe manner in which the national prc^ram or goal is elated or 
presented. In other words, if the Uovemment knew the priorities (not just fbr a . 
year, but longer). the.manne scientificKommunity could. develop the research proto-* 
txils and necessary prioriti^ wUhin this national effort If the choice of national 
goals is Jeft to the marine community, there would be a multiplicity of choices. But 
some choices, like improving our aeaiB^ir^ i^pabilities. would con^ n^r th^ top oi 
most lists. The process would probably work best by avoiding th^ disciplineoriented 
tyne oT tijipruuch. 

Vour letter posed 6vo specific questions, and 1 wwld like to respcmd as best I can. 
^The first concerned possible locations for the proposed Office of Intematiitnal 
Marine Science (Operation. Basically, there are three m^^ possibilities for4he lo- 
cation and responsibility the OfRce. Finrt is within the government itaelf Vfere. 
as perhaps with any other cat^ory. there is a posqibiltty of the i)fftepp*T)eing 
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''trapped** by a K^^vemiwnt agency Past experience iiKiicates that goven:iment 
^agencies havj* not worked well aioperatively and have tended to domioate opportu^ 
niti^. If the Office were within the ^te De^^ment, perhaps one trf the more neu- 
tral agencies, it couM be perceived (by foreign j^vemraeaits) m an Office directly ^ 
- related to ^he UJS. government and ita fcnretgn pdfcy, or even be misUken as a 
^urce of funds. Wheiwer the Office is located, that close liaision with the State 
Depiirtment is imperative; but, I don't believe State would be the best place for its 
location. Other govemnwnt possibilities include tl^ National Science Foundation, 
yet they do not seem very entht^iasttc about such an Offke. and again it a>ukl be 
considered as a funding opportunity^ In coition, NSF doesn't generallyconsid«»r ap- 
plied research, althcmgh that could be a key priority <rf the Office. Tlie Natwud 
C^nic and Atmospheric AdminiSftr^timi and the Office of Naval Resekrch are 
other possibilities. Both have their own competent intematicmal programs. Again, 
though, these could be seen qb being representative of only cme i»rt of the U.S. com- 
munity. ^ 

The second category would be within an independmt oigani^ticm. Tliree occur to 
me <l> University-National Oc^iwgrai*ic Laboratory Sy^em (UNOLSh I have dis- 
cussed this Office with UNOL& Jt could be a natural <^i^tton for tl^m, yet 
UNOLS is iwainly i^jpresented l^^p operators and tluiee individuals at institu- 
tions who run ship operations. Again, not the best purview for the development of 
the scientific program, although close cooperatim with this group would also be val- 
uable. {2> Joint OceaiiK]gra^ic Institutions (JQL Inc.^ Again here, altbcmgh a vuAAe 
gnHip. they represent only a small portion of the UJS. oceanographic commiuiity 
a he largest six or seven institutions!, (3) Finally, an independent prganizatkin, such 
as the National Academy oi Sciences: Ttere is some appeal Iwre. However, the Na- 
tional Acadwny for all its wisdom is still rrally a "volunteer organisation'* with sHp- 
porting staff, and doem tend to nww at a rather stow pace. 

The third category i& within an oc^nographic Institute. Oceanpgraphic institu^ 
tions. out of ail these groups, have showi^ historioilly the best record of w(»4ing 
together when mutual interests are involved. HForeIgn prograim^c^kl ini«rive scien- 
tists from several countries, as well as fitmi varimss U5. cMKanizations. I believe 
oceanographic institutions wcMild have the best possibility of drawing such an audi- 
ence. Clearly, if tl^ Office wm located ol an oc^nogra|diie in^tution or in an area 
a4jHcent to an oceanographic institutim. It must be perceived ^ beii^ fair. The pai^ 
ttcular in^tjtuth>n should not receive any ^vantage in its international activities. 
An advisory group could help here. Perhaps could visually, for a model, the 
recently established National Coastal Resources Research and Development Insti- 
tute, iis pmpoeed in Public i*aw H4-8e4, at Oregcm State University I would suggest 
Some differences \f the proposed Office were established this way, such as being gov- 
erned by a broader group of individuals. In any case, it is cl^u* that such an ejfibr^ 
would be ^n experiment, and although there may be no perfect location, we should 
opt for the mie with the h^ chance of success. 

Your second question concerned the Red Sea brine area, i\w static of what is 
being done there, and the economic potential of this resource. I enclose two fmpers 
that may be of some interest to you. The economic potential of this resource, of 
course, is hard to estimate. In situ values have ranged, as far as I know, from Mxnit 
$2 4 billion to as high as $K 6 billion. 

Interestingly enough, the group that est^nated the higher value thought it was 
uneconomic to mine; the group with the lower value felt is was. As I am Mire you 
and the committee will appreciate, the ptrtential value of any resource the sea 
floor may have little to do with the r^lities of the cost of raising the resource, beau- 
tification of it 'and eventual economic dtstritnitton. It is my undei^tonding that the 
<;ermans and Saudi Arbians with assistance from therfrench government have de- 
vrliiped prcveHses for niising the niatirial ^a^l refining'Ws They have "solved * envi- 
ronmenuil problems and are Close to actually dtaPtfng the proc^ of mining the Bed 
Sea deposits. This activity, in some respects, saddens me since the UJS. was the key 
player in some of tbe early discoveries of this deposit, and had (and still h^) the* 
technology to vxplow it. Nevertheless, this will prol^ly be th^ first important min- 
eral deposit raised from the deep sea iabout 6,CMH) feet) The Red Sea sulTiffes should 
not. however, be confused with the polymetallic sulfide deposits that we currently 
hear h^j much nhtmi. 1^ Ri»d Sea'brines are approiimately f)5^ i^ter and redlly 
are a very fluid mud. Wr nlm know quite a bit about the distribution of this deoosit 
in three «limensions» trfiere as polymetallic sulfides are relatively hard roch» about 
which more rt'search tked» to be done in order to know about the width, depth and 
quality of the deposit However, both are important acientifw dkscover^. 
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Thimk you again for the o|^iortimily to portictpste in this meetiiiK and to commu- 
nkate my thoi^ts to yod. I ho^e I \%Bve asmw^red gome of your quee^oasu 
Sincerely. ^ ^ 

^ David A. Rosb, 

Directs <^ the Marine Micy xmi (kean M€Piag^^i Pma^m. 



, UNivngrnr w Washingtcw, 

SeattU WA Ociober lS, im^ 
Hon, Joel Prttcharo, \ ^ 

^U.&Hf64seofitepteBeHiatUm, ' .. if 

Committee on Merchcuit Marine aaui fUheties, 
Washingtm. DC^ 

Deak Me. PkrrcftARD: Thank yoq fin- your le^r of Ottober 12, l^. I ammciated^ 
the omiortunity to appear befim the Sobcoinnuttee on Oceanc^raphy on S^iiember 
26» ana to respond to your questtm». 

The point in your letter ftbout the ad hoc establ^bment axvf eseoitiofi of mraidi 
INrmities for marine me^ux in the UJS. is weU taken. lUs proUrai hsm ^aty roots: 
too few rasouives chasing too many im>UemK too many ageimea (mmcting turf 
rather than acting in the national int^i«st; and a real muctanoe by all bran^es of 
the federal establisluiMmt to make 5 to 10 year cmmnitmehts to «qiport ivell<de- 
mgned projects that addresa ^ecific proUen». Most of the simfrie problen» have * 
be^ mved. Those rraiainii^ are not likely to be solved by slknt4mn, "fad^-the- 
ymr'* h^ectiorm of funds, even lots oi funw ' 

What to do? Firstly, the emt^m should make betteri&e id ^^itisg plannttig 
mechanise and procedures. 0MB requires that all e^^^ades prepare kmg-rmmb ilS 
vear> budget estimates. Yet rar^ are these e^imates based cm weUUioi^t out 
long-range plans, or senubl^^ooflpbviticm with »dter as^iidtB. 

Secondly, disinterested "h^J^^red" outside review committees ^11 eiist in 
nuwt agencies ((kspite the efnM of the li^ two admin»trati<^ 
should be diarged with otaytng a stronger rc^ in reviewing ^^imcy reeearch prior- 
ities, t heirjea tecutton, and d^testioii. 

Thirttl^Tthe Natimal Acaden^ oi Sciences was estaUidied 1^ the Uj3. Ciovem- 
ment to give it expert scimtific ^vice^ Too many agmdes fail to make defective use 
of this organization for assesmng thdr long-tam {priorities and research perfmn- 
ances. 

To get down ta^^r three ^pcifk que^cm: 

1. ' As techi^kxgy drivde oosanosraphic research into a new era ^data coltoctkm, 
the ensuing pitsblems for data managNmnt are eiiornAxza. Not cmly are new kindhi 
of data beingyt^nerated, but it is being produced in vast quantities. What is being 
done to.en8^re data quality and fc^mat ^andardizati<m? Will it be actequate in tl^ 
future? What are your recommendations in this area?*^^ 

The ability to scan, select and combine very large data sets is crucial if we are to 
fuHy exploit satellite observations of the ocean. This need was reccgntsed early by 
JOi Inc s Satellite Committee, ^hicb is working with NASA tadevei^ the specifica- 
tions for an effective data-management system. Thk k only ttie fir^ step however. 
The rmponsibilit^ for (grating ah accesrable bank quality-contrc^led data rei^, 
unequivocally, with NOAA. They are the dvilian ocean mmcj. Their performance 
to date has been discouraging tbev^'are set up to handte <tata oenerated by the 
International qeophvmcal of Uiree deoMles ago, Imt (mnnot dsal with CTD or 
current meMr recordef for example, of more recent vintage. Whether the problem is* 
resources or institutional uM^vatim is unclear. In either trase, this problem mu^ be 
resolved within the next ample of ^r^ if tt^ taxpayers are not to be cheated of a 
fair return on their futttre scientific tnveetmtmts. 

2. "As Dean of a iaige college involved in n^rine research, what do you see as the 
delineatioii of roles between t^ Federal and academic effcnt on oceanograf^k re^ 
search? Jb there ah exi^ng forum for kx4iit^ at thm problem? What do you recom- 
mend? ^)ecifically, what do you see^ an apivtipriate nrfe for NOAA in marine re- 
search and m<mitoriiig? 

A look at hi^ry shows that acacfemk oceanographic institutions excel at educa> 
ti€»i and the dei^k^mient of innovathm oMMSepts ana (dia^^ 

do less well at measurim^ ](mg*range trends, at ^stematk mai^ping of the oceans, at 
maintaiilfi^ records and data bases that are reidily availaMe to a wide oublk, ami 
at r^ponding to requests for information cm or explanaticms fbr sdentiltc ^i^<Mn* 
ena. These latter areas are ex^ly the on^ that federal labcmtdries aiid omt^ can 
handle very well. H^y can cr»to institutmiml mechaninns to etmire^a omtinuity 
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fuf opemtiun that no mdividutti fiicuity imfmber (the fumrtional '*unit'* iq. ttca4eniia) 
can match. , • 

' When these mies are reveiwd, ooeanotff^phic r^v^reh sufTers, The acacfemician 
who has to maintain, read and preserve tide gage records, for example, is ^ing less 
teaching and creative thinking. The NOAA einpi<^rae who is expending a large 
effort on pure research on Gorda Ridge hot springs U9 not mapping the EEZ very 

efTwtively 

This prc^lem is well recognized. NOAA's upper managen^nt ts well aware of its 
optimal role in oceamj^jraphic rsje^rch. The |Ht>blem develops further down the 
line: too many iahs whose raison fl'etre has^vantshed or become obsolete, yet which 
persist becau^ of tlieir poiiticaliy^#depl directors; too many NOAA scientists who 
view their rote as imtramn^ied research, rather than addressing the agency's mm- 
siorr needs; tod little effort to involve a<^Klemia in those teste research fmiM^ns 
which can be addressed so efTectively by bright graduate students and outstanding 
fiurulty. 

By comparison with other mmsioh ^geik^ies* NOAA*s ihtera^ion with £^ademic 
research programs is weak. I believe tha|^4u^ hm hurt NOAA in r|»eent years. 
Unlike N»F and NASA (which put theimik mwieir f^nck into academic research) 
NCT^niia not perceived as a Pemjot player in the miion's bask res^rch effort, hence 
has n^ received much budgetary support from 0MB, Separation of NOAA from 
(Vmrtferce (which is not a' research-oriented departn^t^* appointment of a well- 
^ qualified, strong ^min^rator, and restructuring of the agency to recognise its diB- ^ 
tinct service* and re^*arch support roles could solve the probtem. I do not believe 
that the topic needs rnorediscustion. Son^ action b called tol • 

'^Re' Board on Ocean ScteN» Potky (B06P) of the National Resrai^di Council 
is currently undertaking a stwiy entitled *Qceani^ 2000/ Will tl^re be implications 
for the Fe^rftl funding agmdes, and if what wfll they be?%> . . a 

BC>SH^X)ceans i^tKly will ref^nt on etete^.tirtc opimiumUes the rest^ 
of the &ntury wd- theVnF^Bstni^ure thq^t will b«f needed ta take advantage of Ihem. 
Q^um; th?ae opportuifitks will involve satellite efcservatioi^ kmg-t^rtn ooemAlt c*- ' 
servation^ data ntianagemmt. and the de^oymept of seagoing ftidlltfeea from bcUi 
(TtviUan and military agmtctes, '^Oteans 2000'' will have- flA^og^ inudk^ioM Air 
both the f^rencies involved. ai«d '/cir acad These implkations wul need to be 
. thn^hed out through interagency discuaeidns^on the federal oc^^anqgraphic fleet, 
through studies by UNOLS and JOL and by ii^ ileveh^nng .mtaM«i -needs id the 
various agencies, as well through tt^ "Oc^ms 20^" teccmnm^fatuaiB. . ^ 

The »uc<^ of the study will be greatly enhanced if Cof^re(» requires the^Vario|is 
agenda to demonstrate that they have patticirated in the devei^ment of a nation- 
al plan to achteire the '^OcMns 2000" goals, a^are aitttmr^ tp msmii i^an. - 

To sum up NOAA's rote: NOAA is, an essential idayd^iroceaiiographi^ research 
on beh^f of this country in ili^ decattes ahe^ m to be mic<!airful Events of the 
year haVe ma^ it clear (at least to me) that a NOAA within the D^saitment <tf 
Ck>mni^rce cannot function effective^. Thus« t believe thdt the highert^ iwidrity for 
hoth-<*oDgress and the Executiye should be the crealidn of an indepen<tent NOAA to 
parallel NSF and NASA.. 

Sincerely, f 

I}eaiu Coile^ nf Ckean and F^^hery ^iencea. 

IxyvtfitANA UNiveamttBS Marine CoNsoanuM, J 

Marine Rseocarch and EmrrAnoN Cenrr. 

Won. 'hmi. F*Rm'HABii.' ' ' ' 

SutKommUice on Otixina^imphy, Committee on Merchant Marine and Ftshenes, U.S. 
Hous*' of RepfVHenatit^ Ijongworth Howw Office Building Waahingtf^ DC. 
Dkar Mr pHm'HARD: 1 tHftnk you for the opportunity andJxmor of appearing 
before the Subcommittee on Oceanography daring its recent hennas on marine re~ 
search. I could not Agree more with the ob^rvations in youryOctcfcer 12 letter re- 
' gardii^ the need for dearer identification of research needs afid initiatives and im- 
' imived coordination b^ween the scientiflc cbmmuiuty and FeAral i^nciea 

To Ihiu end. 1 would like t^ observe that the scientific coiimuhity has recently 
made significant strides toward what should become a clear Jconsensus about What 
the research priorities^should be. 1 point ^rticuiarlv to the pi^ran^ planning of 
the Advisory C^^mmittee on Ocean Science for the National feciem^ Foundation in 
its report 'The Flmergence of a Unified Ocean Science'*, to die Joint Oceamigraphic 
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IiuititutkMiii, Inc. in it» report coocernii^'^Mticatjkl^ tedinolo^y, and to 

the ongoing study of the Board m Oc^kn Science tod Polky bf the National Re- 
search Council. To these efforts^ my colleagues and I who apfmred on Fmx^l I 
duringstlw SiAconunittee's hearing will i^ortly 9ubniit a'coqiUned re^xmse to 
Mrs, Schneic^ s request for identification' of research fMrlcfritke. J^vsre m a need to ' 
broaden this |rfannii^( ami omKmmts building to include tbe large number of nus* , *^ 
sion-oriented ageiKrte&rinw^ved in ooeaff reseei^, ^ 

In response to younspecific qimtions of me ph^^ conskter the following: 

1, A part of th» |m )M « ri of trtaiMlafiort qf banc i^efence information towanfa mo- • 
lution of applied fmblenis mA the ^^mgn of Bkribitpriir^ progr&ms to the shorty of " 
translators, tl^ is scmiU^ within thd^ researdfi Vonununity and within the agen- 
; cid who are^nll versed in both cratmpora^ oc^ sdenc^ and the practical te- 
source m^^^^t ismtes. This situaftb(i>cm.te'fo by ^ncour^ing accpcn- 

plished bfllj^^^rdiers to becmm mvdiv^ iiB the teign and conduct of appttod 
researcfi (a^VHbctom, as vistUog scooters f^hin the ^radeb, i« pcatdodt^ fel- 
lows and in ^orSshopsJ and by inerMmittrl^ btaAr a^noe oqxHure d'anriiied r^ 
search managei^Anotha- amtributiQg &qtdr.^ the sitrattoii tl^ Dr. Sc£t^ so • 
eloqiM^ntly ^tcWed, wherein ertuarine a^ coa^ envirtonirats (wher^ moat of 
the practi^l prbl^nis and nxmiUM^iia |ni«nui» are baaed) have l^een laigely ne^ 
gtected in modem process^mented resten^/ Th^ defici«^ should be met by ex- * 
panded b^ science activitm (e^N^-suppcntBd) in these mviro^ments as well as 
farsighted ai^lied research prqgnum lUHler iqimisorship of miaskiwiliented imm- 
cies (e^;. NOfiA. EPA, MBISX Because of the bet^tigenmty of our ra^tal jsnvinm- 
n^nts ami the peo|dc^wl» ctfudly and nmnege thm, (te^cjcmnent of Oniforin nation- 
al policies for the meded^research «H11 be difficult A fir^step wouM be develop- 
ment of regi<9ial research and ' mcailtorifv jrians devek^iea by cogninnt ^emies 
and the scientific coaununity. These can subsequmtlj( be r^Rned and raids aa na- 
tionally comistent as reasoraUe. The Inten«sncy Committee on Ocean Mhitaoo 
Research Development and Monitoring dwM potttttially he an eflfective fwiun for 
such policj^'devektRnent. ^ ^ 

2 I believe that, in general emfrfiasis in marine pcdlutioa reseatxii ahoufd be 
placed cm estuarine and coastal enyinmnicai&;T1n^ the apparmt AiSt in emi^^s ' 
toward these envirotmrnts planmd 1^ NOAA an^ EP A h i^K/ORed. I am ctacemed 
that in these new initiativeB there may be-too mudi etni^iai^ strictlty i^acrii^iye 
|gid^», nKmitbring, and synthmbs exoting dbta and not on eontempmwy 

^ocess-orwnted ^iKltes. I belbve that a "reaeardi vomT* in cmtitmtal ^^iOW 
environments can be avoided if the agmnni^ whk^ ^1 foeus moi^'of theii^ /^flbrts 
there (MMS^ and' DOE) w^ly use their resmiroes and if shelf mvirxmments of ^spe- - 
cial concern (showing signs of iMip^i ihgtacfaiticm) contint^ to rsc^ve att^tioa ' 

f would be happy to attempt to tbuigr. these r^MiiMs or my written te^iAony or 
answer additionai questions, - • 

Sincerely yours. 

' Dwalu F. Bc^acH, 

* Executive IMrectar/ 

rCommittee note.— The U.S. Gieofogical Survey was requested to 
submit a written statement on its role hv marine res^rch. The 
following text Was presented at the Oc^ns 1984 cotiference on' 
September 12, 1984 in Washington, DC.J 

U.S. GEOLOcncAL Siiavav (Masins Gbouigy Psousam, Daixas L. Psck, IkuBCTon, A 

GsOLOGICAt SUBVST- 

The btj^ news wi the marine f^logy scene undoubtedly is the Exclim^ Ecommic^ 
Zone (EEZ) (see chart L And so it (n^t to be, becatsie it entxmoeameB and delinks a 
nuuo^ new fronts. At the same tiim the EEZ prov^lea,^^ fay itsftrmal eaoi^efice. 
a special focus on the niimral Btd mergf potential <^ the aea floiH-. The Ge^q^fcaf 
Survey has been in the business irf stidying and agaesmi^ the tniim«l and eneiKy 
resources of our national donmin for 10^ years. That work has indicted the oflMiore * 
for more than 40 years, but stgnificant eflbrt in nuvine gsoksgy is Utile more than 
to years old. Declaratimi of the EEZ more than traded the natii»ial*d9inain to be 
<^udied ofMiore. inctiKling tl^ deep sea Hoot, with the kincb erf' mineral potaitial 
only dtseovered pr recognised in the lami several years. 

J93 , B^ira^AV/^HiBLE 



T^ie Ckotcfocal Surrey is re^pteding to thm new* excitii^ naticmal ofmmrtunity 
with both far«fluttg exploration vovages and lietaiied studies oi uml^rwa^r minerid 
deposits and geoj^^ processes. We are, naturaUy, com?entrating mir'imort in the 
United States EEZr but cHir i^eoloi^ s^ies abo serve tt^ Nadon in are^ as far 
away as the South P^ific and Antarctica. Qeologiy is a worldwide mirsuit, because 
the linka^ce oceair floors and attftin^ts thnMigh tiie inwesaes of piste tectonics 
can be understo^ only in a context Of global kiuywledge. Moat e^ieciaUy. woe can 
gain special insights into tl^ geokgy of tm continen^^and mnM umjctr types of ore 
deposits by studying the processes Uiat formed them millions of years ago on the sea 
fkor. Today's sea TloofB provtcfe a real-tin^ laboratory in wmch we can observe 
those process^ that have worked om^nuotMdy thnmi^ geologk time. 

What are we doin^ ^peiHfically? November, at our liea<k)uarterB in Reston^ 
Virginia* we» aloi^ with the Minerals RSaoi^ement Service aiid tl^ Bureau of 
Mines, hasted a De|iartaient of the, Interkir aymposiimi on the mmlivin^ Vesouroes 

the EBZ. At that meeting.^ we described some of our nuurine efforts just getting 
umlerway and mentioned a number of i^w ventures that we planMd tn the near 
future. Much, has happened mnce Uirni— fiscal year 1964' h» been, a banmr yetfr. 
This month* our ship, t)^ S.P. Lee, arrives hack at Redwood Qty, California* anm a 
year's voyage from pole to pole along tte ^route shown. The b^innq^ pf the trip 
covered deptoyment and^teiiing a new Canadian sea-floor«dnll csi th^ Juan & 
Puca Ridge, and a detailed look at^ vent field of polymetallic sulfides. From there, 
the Lee sailed n<»th to the Bering Sea whm we collected multichannel seismic 
data on frontier basins that are receiving new ex|4mill<m attmtion from compa- 
nies. Then south, to Hawaii* into the area of Hon^ Guyot and the Line Islands* to 
survemthe possibiliUes of o(Aalt-rkh manganese cru^ (m the surfaces of tfawi many 
seamdunts m the mid-Pacific region. Many new samples were obtained* including 
one that showed the' um^ually h%h va^w of 2,5 percmi CfAmlL S&ie-scan sonar OM 
bottom photos showed irregular topof^mphy ami an uneven dtotrilHition of tl^ n|ln- 
eral crusta on the sea floor. From this study* it is clear that a fot <^ effort will be 
needed before we tincferstaml the character* oocurremse* and potential of these 
metal^rich deposits. 

The Lee then sailed <Mth to per^rm Z months of mirmyg (rf* Antarctic waters off 
the coast of Wilkes LamTand in the Rosif Sea. There multichannel seism^ data wete 
collected to link up with data collected by other countrk». We already are exchang- 
ing data with the geologN^al Survey (rf* the Federal Republic of Oennanv. Tbsae 4ata 
show the continent-ocean boundary and structured pull-apart haaim. Tney will lead 
to new, more knowledgeable inferenoee about the geologic history of the region* as 
well as the nature of tl^ passive margin of the cimtinent and similar marains else- 
where in the world. Seabed sampler were obtained aiM are being analysed for age* 
organic contenta, anc^hermai history, litis cruise was a researoi voyage* the first 
American venture fui^ dedklited to antarctic marine 'geoloigy and ga^physics. It 
was b^ically for scientinc purpcpes* iMit it also fatyvidecTaew, information of value 
to the United States and to the world during tl^ prasent internatkmal nc^gotiaticms 
for an Antarctic minerals re^mie. 'Hie Geokwical Survey shares this h^Iy miccess- 
ful and import^t advance with tl^ Nattonai Sconce Foundation* witfmit whose in- 
valuable loipstkral support and facilitke the cruise cmild not have been made. 

One of the driving forces in the pole^pole vo3^age wm a commitment to obtain 
new informiition on the regi<mal geology and energy ami mimral reswrce potential 
of several of the South P^ific island nati<m. This was the second smrh cru»e spon- 
sored by the Agency for Intematkmal Deveh^mient and the governments of Austra- 
lia and New Zealand. The data are just beginning to be processed ^tid analyioed* but 
as on the ftrst cruise tn the region, they are revealing basin sequences and strtic- 
tures that probably deserve attei^tion for resource exploration. On the return Iwme 
from the South P^fic. the Lee undertook 8am|>lir^ of sedmount» in the Marehall 
Islands, on behalf of the Derartment the Interior. Again* cobalt crusts iovthe mid- 
Factfic region appear to be fairly wid^pread, ami commonly contain on the order of . 
! percent ct^It. An arrav of instruments left on Horizon Guyot on the way st^th 
was retrieved on the wb\ noim. We hope that tl^ recorded crfservations^will Mip us 
umferstand the cl^mical and sedimentation processes active in fm*mifV¥ the meiallif- 
eroi^ cru^ on the s^ floor* Tlw Lee returns home Uiis month after a month of 
maintenance and repairs in Hondulu by the Hawaii Institute of Geophj^ics*' which 
operates the vessel for the Geological Survey. 

While all tht5i was ^ing on. a bnma ran^ of daily rc^rarch in marine geoloigh^ 
product do^ns of scientific products dwnbing the h^ory and character of cm- 
shore basins and the mlimentary processes that are active^ in filling such b^n^ 
dHailing the tectonics of our Atlantic and (^ific^euiitfRs, tjlfd tikieaei^^ jfaotech- * 
nical and environmental data of real inifdriaaee w the Culture aevetopHMirof PCS 
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liMKmrees. W€^hav# alito been pn^ringTor a series of ALVIN diwB to begin in a 
days of Juan de Fuca Rid^. This will be major muliidisciidine effort to add to 
^our knowledge erf* polym^aJiic sulfide occurrence at oomn spremiii^ centen*. ftti, 
perhaps the most immediately dramatic and v»3>le accomplkhisent for us have 
been the GI/)RIA survey ji^ fmbi^ in August Sidescan sonai* imag)^ at recon- 
naiflhance scale, with about 60-nieter resoluticm* were dt»taiiml f<H- the I^ctfic am- 
' terminous f!EZ from the Mexican bontef to the Can^ian bmler, and fnHn the shelf 
ed^ outward to ^{00 nautical miles. Hiese images were lacquired digitally and are 
going to be put through extraordimry cleanup and masaidui^ fmioeaMa to produce , 
ai> atlas of this 25pk^CO0 aquare miles of sea noor. In a mere 4 nmiite, the Brit»h 
. Institute of Oceanogra|rfiic Scienotis covered thia frontier area with virtu^Uy Raw- 
less data. Th^ mta alr^dty are causing extemMve reGatts^eratkm dl previous in- 
terpretations of the tectonics, s^floor volcani0m,.8imadii^ center ipome^ and 
dynamics, and offshore gecriiazards. We have discowpred meaiKl^ring nver channels 
hundreds o€ miles long, put mw*deiail into mir thinking about deepsea fiin sedimen- 
tation, and^ve found oil the order of 100 new undersea vtricanoes, some as Ing i» 
Mount JSt. Helens^ with same ktiKi oi fredvlookii^ craters and stderia^' vent 
nunpholcgy. Hie new pktures we now haiie 6f the junction of the Blailoo Frpclure , 
with Juan de Fuca Ri<^ and of the afimimetry fran one ^ide oPCv<nndaJEtk%e to the 
other, alone are wmih the {nice of admismcm. To ua. tl^sse new images rank wiUi 
the first picture of the far nde the mioii or the wrface of Vmus in exposing a 
never-before-seen panorama (tf planetary geologic processes. In further comparison, 
however, the value of the GLORIA images seen^/much more tangible. We have a 
road map for pinpointing areas for more detailed studies of posdUe resources and 
possible camlidate sites for ocean dum|»ng. We have new scimtific iiM^ta inta 
processes of erosion ami sedimentation on an active coritinental margin, (mr frfans 
are to produce preliminary atlM maps within a year, and final* cleama-up versions 
on rectified latitude-lot^tude map bases a vear after that. . ' « 

We believe that these images shoiikl lean to joint projects with several other Fed- 
eral agencies that haye ;Coru:emB dealing witn the sea floor^ and the G^ogical 
Surrey m w'orking to develop that cooperatim. &ich poqperation among Federal 
agencies, between Fed^l and State Govemnmits. and betwem Government af(en* 
cies, academic in^tutions, and industry are at tlw l^ut (d the most prmiinotit rec- 
ommendation that came from attendees a t the EEZ ffjrmj^ositlm la^ mil: that a na- 
tional program to explore and develop the EEZ shoykf be c»«antsed« From our point 
ci view, that oationsJ prvgram m begmning to take slrape. The GeokMpcBl Sun^ is 
formally linked by agency agreement with the National Oceanic and Atmospheric 
Administration, to accompli mocfom high-r^cKriution bathymetric rarveys of the 
EEZ and produce cip'to^te charts in quick tim^. In this effort, the National Ocean 
Service is providiiu; ma^r survey time on twvr ships, and the Geotogkal Survey is 
providing some of the funding fen* onboard data processing and pfeTirainary chart 
production. Two months west coast EEZ surwysiiave already been aoxmipltfhed 
to overlaps detailed jbathymetry on th^ GLORIA (uHb--a m^for ^ep in detailed char^ 
actertzati^n the sea floor. 

We are linked with the Minerals Management Service, providing both road maps 
of the s^ nbbr frontier to identify are^ cf possibfe future losing mterest, and also 
detailed studies Of identified mineral areas and sea-floc»- environmental gecrfi^. We 
are working with the Bureau of Mines, providing samples of materials for metallur- 
gicai and bef^iciation tests, and tifill be nm'king toward providing mte char^terisa- 
tion for future development of environmentally safe sea-floor mining methods. 
Other surveys provide information for the the Corps of Engineers and otl^r agen- 
cies in the Flppartment of Defense. With the State Departn^t, we are involved in 
the South P/acific resource surveys, and we also provide information on the geology 
and resource potential of United Stat^ intematiooal boundary areas. Just recently, 
we have opened a dialogue with the Department of Energy and the Environmental 
IV«}C<>ctjon A^ncy concerning joint interests in sea-floor studies ami mte duu'iu^r- 
ization. So, on the side of the Federal Government^ the list activities and joint ven- 
tures beginning to fill out— it is, of course, a longer list, betrause liiave mHiUm^ 
only those links that involve the Geological Survey. Our fnrogram aiao rei^rhes mit- 
.side tfie Federal ^tablishment. We have eomerative projects with a number 
coastal States. From our $19 million annual fundii^, we send $4 millim to aca- 
demic instituti(ms, both for ship operatimm and for scienti5c studies. 

Bkcept for some relatively lat^ purchi»M of equiiment and ship leasing, we are 
not workirig with industry the way we will need to oo for a truly national praeram. 
This last year, we thought a full-scale Government-industry omaortium was at haiid 
when the Glomar Challenger was offered as a gift to the Gi^ogical Survey. Here 
was a chance to go after the vitally important third dim»nsi<m in the OCS, Koe drill- 
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hole samples to cmiinil and mhaqoe uilenmtation of aeistmc data 4nd to reveal ttie 
nature ^ the strata and their g»^)gic historws. Our initial thoti^t .w^ that die 
Ge(^agic»l Survey would manage and maintain the driltahip and analyse the drill- 
ing results: industry m^t provide niost of the finaiuul muacfe to drill about SO 
fairly shallow holes per year md put together the umlerstajml^ of regionall^e<4<«- 
ic set^i^ needed in the naUooal SNircfa for enetgy resources. After a <tetailed km 
at praspective budget, however, we had to dec^ that tlie pnnam sitnplv was fgomg 
to displaoe too niaax oUier prtorities, and we could not go' thibi^ with it at this 
time. However, the Med is still ji»t great and we will continue to exfhve ways to 
worii with induis^ to get tto job done. We. tiunk that. Hm type of^venture stiU 
oflers much pftnn^ (or Govenunent-iadustry concert 

Some €i that exirf«ration of poaribte new joint ventures is undnimnr now as the 
Departeent of the Int»^ b ccmsidenng'^a QoaeaMe "hiqianaoo ^ EEZ imgrani ac^ 
tivittes (ift 1986. Hie eraumm plan is a long way from reality at th» time; tenta- 
tively'I for the Gec^igicd'SiUTey, would indiide sudi elements as si^mflcantl^ in- 
creased (iinding fnr estramuralpegmn work in acadeaiia, inoneased deplpymtotof 
the GLORIA and 'Olher sid^nscah sonar rat«ni^in arte* to survi^ the entire EB2^, 
utilisatioa cf other newiy <tevetophig temncriugiesir iiKmaaed su^wrt for bathymet- 
rk surveys, and joint vmturss with infaffiiry in aea-fkm driUinf and resouroe stud- 
ies An ei4>anded imgram would focus on fl^Uhertitf[ new data <m the frontier «rea8 
of th^ continental sk^e and tme ai^ the deep sea fkKNr. But, it also would bring an 
increased efr<^ to pqU together luid mtbeme existing data areem already nir^ 
veined. While we are waiting for tte 1986 budfet io be estabtkAradt we are comndeiv 
ing i^ans to raapcmd to tl^ Smate budget languor for 198ft That language, not 
lecondled.with the House m yet, caltefor ^pecifk; studies of the jp<4ymetallk; sulfUe 
rasoum potential of the Gorda Ak^. If those studies are iiKleed ftuided, the Geo- 
tcgkal ^rrey will be entering into co op te a tive arrangmiento with oosanqgraphk: 
institutions in the area and with the Ni^mat Ocean ai^ AtnMiqsh^v Administra^ 
tion. the Minmik MHTf^"^t ftwvkj^ und the FkirMu of Mii^ We wmild abo be 
locking for induatry invirfvemrat in the scientific surv^ and in the testing of o^w 
survey techmricm. T 

dearly, the dceAas and the United Stoleg ooeank dmnain are critical foctois* in 
national security amTnatkmal eoommiic rieamiroe develofsnent. A natkmal approach 
and a truly naitcmal pfWranS art needed; The GecAiihad &hirv# ami our sister 
^encies'in the Federal (%rvemnient have been (Mining the r^ and the link$ to 
begin that approach aiui to mate that nattfmJ progrto. We will And the-neceAary * 
ways to expand that fmgraro to iwlude meanii^^ f^rtkdpatimi by States, aca^ 
mia^ and industry in the sci^tific and exploration wm*k al^ed. 



VHtMm^n or Nrw Hampahuue. 

Durham. NH. October U t9S4. 

Hon/CuiUDlNK SCHNKIIWiat « ' 

LfmmHMih House Office BuUding, 
WoMingtoru DC. 

Dkasl Rsprebkntativb ScHNSwai: Sqptendier 26. 1^ special hiring of Ui# 
Subctmmittee on Oceanography o( the HiH»e^C<mimittee on Merchant Marine and 
Fisheries was of s^ificant importance to the UA ac^l^tc ocean^sdenoe and tech- 
noh^ community. We greatly appreciated the opportunity to dw(w» with you and 
other members of the sulNmnmitte^ the status of marine researd^|^|^|^ U.S. and to 
examine the federal research capability. Your interest and ir ~ 




t>f the general situation in mxr fieM m appreciated. " ^^SBF ' J 

Those of us who were on the Academic I^nel have dkxniased ydun%qufest for furv, 
ther input, and would appieciate tli«* 'opportunity to devek^ a unified response 
which deals with your sp^difk quesUims. Our response, which we /eel will be <^ use 
to the whcile ^bcmnmittee. will cdtai^ively outllm our view of the critksal- acstftem- ^ 
ic marine science issues and technology requirements for the- next decade. We hope 
to forward the respona^Ko ymi and the^Subcommittee in eari^ f^ovendier We have 
discussed ih'm apj^oach with the subcommittee ^aff (Candy» Clark axKi Kathy 
Minsch^ and they ^pee. « 
Thaiik you fmr yourlnteresA in the marine scienoe re s earch community. 
' Sincerely. 

Jasibs D. Bakeb, 
Pr^ident. Jmnt Ocetmogmphic Insiituiums Inc 

RoaSRT W. CORSIf^ 

A/wtor. Marine & Sea Grant Proems, University of New HampshinL 
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r Joint Ocranooraphk! iNmnrrtMs Inc., . 

Washingioiu Nwember JS, I9&1 

Hon. Claudink Schnsiimer, 

House ^ Hefmsentatnies^ 

Om^miitee on Merthani Marine and Fishmes, 

Umgworth House Office BuMing, * 

Washington. PC ^ ^ . ' 

Orae Ms. ScHNKum: On behalf irf my colieffiim who testified at the recent Hear- 
ing on the ^tus of Marine Research in the United ^atea» I would like to thank, 
you for the (^>f)ortUnity to express our views about.iasues ami of^xHtunities in this 
tniportant area/ At ttMi hearing^you asked us to prepare a statement wmmarixing 
prk>rities for marine researdi. Tw emrkised document represents our joint view of 
critical research initiatives, tnfrastructural and instituticmal needs, ahd the nwinte- ' . 
na^^ critioil progranm. ^ 

In a Held as broa^ as research in the' marine environnient, there are many oqin- 

Siting denuuids for res^rch M^M»ort Sd^tists and ei^neerB refiaiesentihg disci- 
tnes rangii^ from iriiyrics to l»i]4Qgy ami sufa^e^ frmn gkitml circulaiiim to estua- 
rine mixing all can identify eritkal aiKl imM^tant ia»ms that can be stiulted with 
benefit now. In tte document, we have tried to weirfi these needs with reference to 
the long rai^ pGans that are (tevel<^ii^^ at a jt^umber of e^^^ides with significant 
inmit from th^ oceanograf^k ccmimMnity. 

We appreciate your interest m marine resrarch, and we would be p^Md to pro- 
vide further information ^ r^uired 
Yours sincerely, 

t D. Ja^ies Baker, 

• ^ Ptesiilent 

OC^AH AND MaKINK RESOURCES I^BKAKCH PafOamK^ AI^O iNmATIVR^ 

H W (.orell. Vmwntif of^km HMpslmv; CR He^. Uahren^y of WaahiAftoo; DA lUisHf Woods tUtit 

I. aa^acH pRfoarnss 

Marine reeearch has be^n charactertsticaliy tmad and multifcu^Ked, makixs the 
setting <^ a limited number of broadly acoept^rie {m<mties dUIicutt. We believe, 
however, that a limited number of research ar«9» can imaently be designated as . 
high priority b^ed either on itm opportiaitv for m^for scientific advances allowed 
by new technologies or on sacietal neeJTWe suggest that concerted initiatives or 
strengthened efforts are required in the five subject areas listed below. 

/. Global oceanie and etimafic processes 

New tools and theoretical insights will altow rapid progresa in understanding the 
entire ocean as a sy^em. This will i^lt in important new understanding xn the 
ocean environment and its prodiK:tiv% and world wraths and climate. The driving 
technologies are the satellite missioiw planned during the neKt dec^ at^d improved 
supercomputer capabilities. These frill allow the collection of huge amounts <^ data 

"over lafge Ksdem and t^ comprelm^ve analysis o{ these data. Abo related' to these 
apprdacnes are requiren^nts fen* at-sea samplit^ and experin^tatkm to j^ovide 

aground truth and detailed veriflcatim. Basic «dcme directioi» relev^t to this 
th€^ are largely embodied under the GkbeA Circulatimi; Climate and Productivity 

nnitiative in the National ScieiKe Foundation (NSF) Advisory Committee kmg range S:^:^ 
plan * Em^cr^ence of, a Unified Oe^n Science." 

These studies will require coi^raticm of Several federal agencies. NASA, NOAA 
and the Navy will be satellite operatm with respon^hiltties fi» space tedinok^, 
weather fbrecasting, and defend, respectivel^jr. The NSF » well JxHSsd to lead Uie 
advances in scientific understanding which will be required for Elective ime of these 
resulU. As posn^ out in the heani^ the bsak: science track record in .<^)en«ocean 
research is very good and it ^ rfeasoimMe to expect that the acwtemic research com- 
munity, given aoequate support will make ex^llent use dHhese new cmortunities. 
Funding mi^ come primarily from the Federal GovermMiit, althn^b it rinmld 
also be noted that s^at^ and private insUUitions also cmtribute to tt^ oo^ of ocean- 
ographic re^rch. Because products of the research will be Im^ly bet^Goai to 
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societjr rather than to the expiostatkm of la ^K^tfic resource, the rote q( the pnvate 
sector will prohaMy be limited to investments in the technolo^cal developments re- ' 
quired rather than in prihiary fundit^. . ' 

The benefits to society of tnis research are diverse and ^ulistanttal. Most clearly, 
the research* will a41ow l<mger term and more acxurate predicitons of weiUher and 
under^anding of global clinn^te variations. Skich iniugbt can help avcnd tragte 
- human consequences of natOrat di^»ters and plan ways in"" which the wmrld's buW 
gerniiru: population can deed with ita resource Meds in a chatKii^; climate/ Many 
- ; other benetita including techndiogical s|mi^, can not be ful^ imagined at this * 
i tirne. 

] / n^tMways and fate of materials in the ocean 
* > Coupled with the n^w tuukrstandiiig of tl^ world ocean jcirculatlon discussed «. 

above comes opportunity to ntake^igmfk»nt ad^i^anoes yi dnders^ndingv in a 
Mly quantitative way, the bkigeochmiical pathways and cyc)^ in imich the oceapa- 
; ^ flgure so m^mitwntly Thi^ involves m^»uring the fluxes matenab frotn {Be at- 
^ roospter^to the oceanu fran the cofXtiMnts to the o^ean, and vertically withih the 
! Cfoean. Within the c^ien ocean« the, research communiiy is how 'capable of making' 
■ cxmprei^ensive ^^o^imireffleiits <rf'.vertical flux oi both disac^ved ana particulate ma*' 
: ' . terials, including flUxds from the sea iloor. In tte coasts. ocean, it is horbofital flux 
/ « fronf the.ooast and rivers and the flux materiala across tte cootii^tal ^If 
which must be better mew^red. Eflbrta to accompli^ these taAs must involve 
f . chemists, phyBictftfi, geologists artJ biologtsts working in interdisciplinary modes, 
-.'I The nation's basic science agency. Jfatiooal Science Foundation, will be ex- 

/ p^cted to l^Uhe way in th^ fundanwntal research q^ijectives* although several 

applied^reeearclMye^Mie^ have some respcmsibHities er intetpsts tn difflBtenl facets 
or tl^ proMenv Tk^ Department of E^iergy s octenqgffaphy mtJgrain emph^ozes 
fluxes of fwrgy-related materiala tbroii|di tm ooa^ oc^; uuE is ako concerned 
{ with the fate of carbcm diMide derived' iroiy fossil fuelrf in th^ atmosphere and 

/ ooeai^.,tWNat^maI Oceank and Atmos^ienc Admtfa^ration h^ a rde in terms 

^ of its interests in climate Mid. together with the Ebviroopn^tal Protection Agency, 

in ocean pollution. Many* of the processes which myust be stindkd bear e^n oti the 
interests of the Navy (fof;,exampfo, as tl^ relate to ocean acoistics and coastal dy- 
namicB^ and the Department of the Internnr (of&hcHfe* minmds sikI ^lergy devek»» , 

The benefits of bcftter imderstandir^f oi fluxes of nmteriats in the ocean include 
predictions of climatic and level dianges as a result of the JbUiUlup of carbpn 
^ . dioxide and other greenhouse gases, ^tso, st^h uncterstanding wouM 1^ to safer • 
(xmtrols erf such potentially Harmful substances m perai^ent synthetic oiganics, ra- 
dioactive matenals, and excessive blostimulanta 

' J. Coastal ocean and estuiirine processes ] 
^ * ' Coastal environments provide most of the exploitable m^ne rescNirc^ and« at 
the same time, are tt>e marine envii^onmelki most siUK^ptiMeio alteration by man. 
The record for developing penetrating insight into room's effects on4he co^tol zone, 
estuaries and shelf environments has befn less than we would wssh. Reasom cited 
at the hearing include pie desire for simple or x|uick answers to cohi^ex environ- 
mental problems, comtfeints on scientific ' innovation, bureaucratic tei^dencies to 
overmanage applied research, and the infiumfbe of statutes and regulations which 
direct attenticm to proximate, "regulatalde" n^blems. ^ 

As a consequence there is an insufficienHuide^(anding of environmental process- 
es wkkh underlie tl^ pervi»ive environmental dianges which are now b^ng recog^^ 
nij«d in estuaries and neardiore waters. Such changes include ^yocat alterations 
of wetlands and shallow water environments, eutn^hication ami reiiimant oxygen 
depl^ion. and cmtaminatUHi hy persistent, s^pthetic compounds. 

In order ^to develop a level of understanding recjUired for ^ective management^ * 
interdisoiplinary and fundamental research on cntical process^ » needeoL Little 
such research is prpaently beii^ coitducteS for esttmrine. and coastal environmmts, 
but the eflectiveneas of this appro^rb hsm been demonstrated in op&n ocean studies. 
Rmarch should focuk on important proceases which underlie environmental modifi- 
cations, including the transfmi and deposition sediments, exchange bioli^^ical' 
ly important materials between sediments and the water column, and controls of 
t biolQ^kral productivity. • 

' R^ponsihilitv for the needed r^^rch* should be shared between govenmental en* ^ 
tities Cboth Federa] and more local) with management re^Mmibilitka and the fni- 
• vate and governmental bodies which use the coi»tal environment for wa^ dkpoSal 
or other purpose. Goi^r^n^ntal coordination, both at the naticma] and legmnal 
levels, is required to et»ure ^fective implementation of research plans. Because 
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of tt^ cof^iderable extent and diwniity isK coastal envittmmentSt uwtepth invefiiiga- 
tion9 of estuaries and coastal waters is .impractical. A number ^ regimally 

and ecologically repreaentative environments should be selected for ^ich cotnpre- 
tKmsive ini^^igations. 

TJie benefits of improved undenrtanding <rf estuarine and coa^I ocean processes 
will be evidenced in enhanced predictive capabilities r^rding the c^iKrity of tl^ ' 
environmepls to provide resources in the long term. This would result in wiser ami 
leas contentious mana^pement coastal environments and resources. 

4. Ocetm Uth^aphere and minemi nwums 

The exciting discoveries regarding i&ate tecUmi^s made during the h»t 15 years 
"will c<Hitinue to drive exciting new research in the coming decides. &ich resealdb 
will focus on the m^hanics of tlw plales themselves. i^Heading Omters (wtere 
ocean floor crust is formed), and tl^ mterdciiofis b^ween oceank and oontiitentiU 
cntfta. Related ]to tl^se processes Is the demred assemimt of the mimral resources 
of the dcean flopr, inrairticular that ui^r National jurtodicticm within the Explu- 
'sive Economic Zpne (EIbS). 

Res^rch will involve a ccmtinued program oS scientifk: ocean drillir^, application 
of advanced mutti-channel 8eira:iic technlqtm, s^nolog^ netwMiLS, ana ctotailed 
. field studies of hydrotl^rnuil vents and mineral deposits. Advant^ ^slniuld- be 
taken to maximize the scientific cmtributions of inventory progrante, such EES 
resource assessments oi t|ie U.S. Geologkal &irvey and NOAA. ' 

This research will require Federal support through the NSF (both Divisiohs of 
Ocean Sciences and* ISaiih Sci^nc^), USQS, NOAA and th^ Navy. Private invest- 
ment in researbh on economic nnuneral r^o^irces may al^o cmitriimte, but thm will 
likely be in the far term rather than tte near tepn. 

Benefits will accnas generally to society by Virtue of impniVed knowledge of our 
planet, txit'will ntore spectficaUy iiKlu<fe better predicticms (rf' tectonic activity aii^ 
identification of mineral resources. * ^ 

5. Biological pwdUctivify and living reBources 

Opportunities exist for a significant improvement in understanding the bases <^ 
biological productivity in the and, ti^i^by, the causes for its variations and abil- 
ity to i^ustain living resources exploitable by .man. In particular, new insight on food 
chains will allow better undmtanding of the productum of higher coc^mers (sec- 
ondary productivity). Abo, improved knowledge of bt0l<^gical and environmental fac- 
tors controlling recruitment in animal stocks will allow explanation and prediction 
of year-to-year variations in those stocks, ^ 

As opposed to other priorities in which quantum advances are expected ^ a 
result or new technologies (such as in Glc^bal Oceanic Process and Ocean Uthos- 
l^re studies), progress in understanding the und^nnnnings <^ living r^qurce pro- 
ductivity is likely to be more gradual. Particularly significant to this progress will 
be the ability to couple physical and biological processes* a^goal. for example of the 
Fisheries Oceanography Cooperative Investigation (FOCI) pnogram of NOAA. 

Federal sponsorship of research on this subiect sfaouki oe encouraged principally 
through NOAA (Natiwal Marine Fisheries Service and Sea GraAt) and the NSF 
(the Recruitment Initiative <^ the NSF long-range plan). # 

Benefits will relate directly to fishery resource exploitation and management. 
Furthermore, i^ues of biological productivity and recruitment ar^ tied to environ* 
mental modifications discusM under Coastal Ocean and Estuarine Processes, and 
consequently,' to sound coastal environmental management. 

ft. INnUKTRtirrURB and IN»TnvnONAL INmATIVKS 

From stupes of the coastal zone id deep sea drilling to the sweeping new view of 
' the ocean promised' from satellite, oceanograj^rs are looking forward to msior 
new advances in understanding and predictii^ oc^n jirdcesses. From this knowl- 
edge will come important new practical u^ of the ocean and the co£^l zone. In 
oi3er to be rewhr for thes^ challei^^ we need support for both the research initis; 
tives (Hscussed aiMve and tl^ Imsic infrwtructure m the field 

Tbdav in the United S^tes the ocean mriences s^re two chaitKlemtics with th& 
other field and laboratory sciences: preeminence in world science, and a deteriorat- 
ing infrastructure. The former is being challenged by tte (atter. On whole, our 
laboratory equipment is old, we are no( up-to-date with computers, <mr res^rch 
fleet will need replacement in a few years, and shipboard equipment aifl handlijur 
gear are not ^k^quate for the m^jor new pnigrahts that are beii^ planned. Of all 
the field sciences. ocean<^n^phy faces perhaps the most severe environmental con- 
straints. The s&lty and turbulent ocean is harsh and corrosive; ir^^trunMnts and 
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buoys have Bh<»rt lifetime. Since they operate vrarld-wicto, our fietf^ilitteft are also con- 
tinually subject to chanKinR world economic Editions such as the price of fu^ 
Three m^^or area$ of suf^mt can he identified: Research Fadlilies and Equifmien^ 
Capital and Seagoing Facilities: and Educational ami Research Persvmnel. 

/. Regeitrrh fiu'UiUes and equipment 

Many of the infitruments available to oceanograph^rs are womout or obsolete. A 
program of steady^tat^ replacement of standard inrtrumentation is required. In ad- 
dition, we nt^ that bcHh ex^ng sebmic data and t}» new data streams from satel- 
lites require that! users have read^ ^oess to sc^isticated ima^ng ^sterns to proc- 
ess and manipulate results. Distributed aocen or ""mides** for indivKiual tnvestiga- 
toffs tfi required, the desj^ to draw on the. hardwafe and software experience of ex- 
isting facilities* 

Needs foT'se^ing equipn^t yncliKte navigation and data relay eqtu(Hnmt for 
both ships and moored and drifting buc^ new senrnm fm-me^mring phyric^, 
chemical, and btcftogical inoperties for penocte at l^»t one year, instnin^t han- 
dling gear, and basic ^(^jservatioitaliimtrumeDts use^ fran ships, such as tempera- 
ture and salinity devices and muitidhannel smmic instrumenta An estimate oi 
costs to provide the neoessary equi|nnent w about $1S Million. 

/ Capital and sea^nng facilities 

The oceanograi^ic community ciirrently cerates cooperatively three kinds of fa- 
cilities: large research vessels, tne submersible 4 /i;in, and tl^ drilling ship for 
, the Ocean Drilling Program. These will soon )ie k>in^ by the oceanograf^ ccmipo- 
nent of the. Advanced Vect^ Computer at NCAR Tl^se are scheduled and overseen 
by committees representing the entire community. This modus operandi has worked 
well, but the funoing levels have not been iKiequate. 

Other research fi^lities of importance that m^ed b»9ic mppprt inclmle multkrhan- 
nel seismic facilities, long-term niomng facilities, and an incr^»d caj^ibiUty to 
take kmg, hi|^-quality,. lan^e diam^er com froth the sea f^oor/These are all exist- 
ing facilities that lieed incr^itf^ suf^xnt. Estimate^ of co^ required ^re about $13 
Million, excluding ship replacement cost^ 

As far as new ships are concerned, we supoort the reoommeiulatioitf oi the two 
groups that are now studyinj^ the issues: a UNOLS group and a fleet coordination 
group under FCCSETT. The detailed study of ship i^ef^aeement needs available there 
*i8 an important part <^ the documentati<^ for infraiBEtruct^re. 

As new experimental techni<j[ite0 ^d scientific demands ifevelop, we anticipate 
that new facilities will be required and oM <mes will be ij^ired. Examples of such 
new facilities include a deep diving submarine that could go to 6 km depth, a dy- 
namically positioned o^^no^^^phic ship fc»- physical, clKmii<^, and biok^cal stud- 
ies, a permanent oceanogr^fphic stfition miitable for multiple and Icmg^rm wm-k 
with heavy deployment capability, and large ecosystem tanks for ^udy of higher 
trophic levels in rr»rine sy^ms. Advanced computers at individual it^itutiofu will 
also be require^i. * 

Ah fedemi and stattj^ budgets have tightened, capital construction and refurbishing 
has virtually ceased at wr oceanographic centers. Laboratories built twenty to 
thirty vears ago are ill-suited to the analyses of today. With their requirements for 
uitrasrlean areas, laiige supplies of stable po^r; air-conditioning and absence vi- 
bration. Many new facilities and in^runmits are ill^ioused. We need a federal.com- 
^ mitment to facilitate the raising of matching state and private funds. Costs for two 
major renewals per, year are estimated to be about,$20 Million. 

./ FMui^iitumul and res^rrh perstmnel 

I'hree mnjor support groups can be tdtmtifted as high priorit5r: Marine technicians, 
(^uipm^ht operators, and post-doctoral fellows. 

Our curr|fnt levels stafTing and qualification are based on an era when instru- 
ments were simpler. As we have moved in^ tl^ electronic age, the complexity of 
instruments and the data rates have increased by an order of magnitude^. We need 
an adequate corps qualified seagoing technicians if .we are 9 continue to cdlect 
high quality data. • * . ^ 

All fields of uceanogtaf^y rely, to vi^irying degree««on sophisticated shore instru- 
mentation to BttiK:k key scientific que^ions. The reliable operati^^ of such equip- 
ment re(|uin^ skilled technical personnel and costs about 20^ of the purchase |»'ice 
per year. We need on-going support for instrummt operators to cover the predict- 
able c*nstH in order to enhance the quality and availability of the 8uite'<^ in- 
struments in 0ur institutions, Tc^l costs for new support of resi»arch personnel are 
estimated tcxbe about $10 Million per year. ^ . « 
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The global studks of the next decade will n^uire the involveinrflt of bright new 
oceanographere. Some of tt^se can be fcnDid in the existing programs; aome will 
have to be rwruited from oth^ sc^ce and engineering diBcifmnes, &iham^ed post- 
doctot^al su|>port to allow young oceanGgraphers to beornie established and to pro- 
vide ^ period for new recruits to learn ti^ field is the onKyreattstic mechanism to ' 
ensure tl^ availability of the researd^rs who lyill sefe the^ new global stiKlies of 
such topics em climate, ocean structure, and nsheries throttf^ to compleiion. *The^ 
costs an adequrfate pn^ram are estimated to be about $2 Milltim per year. 

ill. MAINTAINING PBOQaAMS OT CRITICAL IMP08TANCE 

The VS. commitment <rf excellence in sc^ice and techmriogy, and to a adeotific - 
ami technological base to our imlui^Mial ai^ ecot^mic devric^iment, » founded in a 
working parti^rship between goyemroent, univeresties, and uidustry. The patterns 
of financial support for these critkaUy impc^tant (vtigranw twbeen based lan^jr 
upotbb carefully evolved balance between long term ocMnmitmeDts to the ocean sci- 
en^ by a selected set al hiding coll^^^ and uniyeraities,. and rnt]^gran» ^nd^ 
projects of national priority mipported hy federal agencies. ♦ ♦ 

This balance of ItnaiMnal suppcHl mi^ be maintained, with the Federal govern* 
ment providim^ the fout^tion of prograo^matic mippoit for those critical research^ 
fHX]tframs which underpin our ew>lvit^ unc^r^ndiQ|M>f the oceans and ooa^ 
margins/ The colleges and univermti€»^n^with lapiBterm prograq|tmatic supports 
maintain the academic prc^^'anis oi eow^tKm and^'Q^rch and the h^^y trained 
faculty and research personnel essaitial to a prodCctive ocean science and technolo- 
gy program in the U.S. 

Severn! carefully planned and effective federally ^{^lorted fmigrams (wm the 
basis €^ the criti<»l set national priorities for mamtainu4 out (n«eininence in the 
ocean sciences and technology, essential to maintaining oa» indiu^rial and eccmomic 
growth* and to enhancing our national security. These fedaral programs ihchide 
basic ocmn s(rtences and technology, marine resources aaoooB mfent and devek^mmit, ' 
and international ocran science ami cooperation. 

/. Criiicai programB in basic ocean sciences ami technohfiy 

Basic support to the priority programs of the National Science Fpuodatkm, the 
Office of ^faval Reseanrh (and otter RAD ptt^nui trf.tte Department' of Drfensel, 
the Natiohal Aeitmautics and Space Administration, and reia^ ag^ides* is essef^ 
tial in the foUowing areas: 
* ^ Biological Oceanography ami Marine Biology; 

Chemical Oceanography and Marine Chemistry; ^ 
Marine Geology and Gepphysicaf » ' ^ 

FhysicaJ Oceant^fraphy; and * • . 

Ocean Engineering and Technology, » . ^ 
Basic support of these core prpgr^ are^ tJie priority for which are established ^ 
through long range pfogram planning within each agency ami by the ocean wrience 
^community throughout the U-S.» is essential to the vitality and l^lth of mir funda^ 
mental scientific programs in the ooi^ sciences and related disciplines. Thei^ pro- 
gram elements ar^ the foundation upon which the new diallengeis and exciting op^ 
portunities are derived and built. Thefefore, it is critical that these underpinning 
programs be maintained and continued, with annual a4justments to maintain pur- 
chasing power. In addition, enhanced funding of selected initiatives will be required 
in order to take advantage ctf the exciting dpportunities (^(^led by new tachnologica] , 
developments, for example, satellite sensing capabilities and supercomputers. 

J. Critical prufframs m marine resnurces as^ssment and development 

The jurisdictional arrangements evolved in recent international declarations and 
negotiations has established the 2(MVmile Exclusive Economic Zone. The extennve 
marine resources contained tl^rein are tte essential natural resources fdtindiwtri- 
al and economic develofmient the oc^sns and coaii^ margim. llie^cmical re- 
' search and development progmn^ that are conducted 1^ our acmimik uistituticsw 
aiKl supported by NOAA. the USGS <and other R&O programs <rf the Department 
the Intl^riori, the Departn^nt of Enetgy, EPA. and mcM«^fec^ntly USQA, are eMsn^ 
tial to a o^rent and coordinated program indu^rial and ecoromic devek^mirat 
of the EEZ and of 0^ coastal margin. Exatnples ot essential research and deveic^ 
ment progran^ include: 
The National Sea Grant (>>llege Profiprams; 

The KKZ Aamssn^nt Programs of USGS and NOAA; » 
The ISnvin^mental AsysB^nent Programs of NOAA. DOE and EPA; 
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' ^i«*»^«;,and Aquaculture Develcqmient ^ Bfaiu^etnent Pnjgranw of 

NUAA and USDA; and ... - , 
The OCS Envinmnient^l Studk» IHt^grant in DOI and Mated imgrBm in other 

fancies. _ ^ 

♦ The priority res^iixrh pvOgranifl^ comlucted in uniwraity and college IsbmitmcA, 
provide the basic knowledge and imderstandin^ esepntiaJ to the devMcmmait of our 
nation s manne resmiroes. Henoi it & i^tkai to maifttain currait le^«l8 of supcmt, 
with ac^ufltnimta n^de annually for new priorities and to maint^^tn tl^ punduniiuc 
power of th^ fut^ ai^fnt^mated to these pn«rani^ ai^ to provide fun&^^^^new 
initiatives ui tl^ee areas. 

^, Internaticnai ocmn gciemx cmd cot^xmium 

tiTlf^ ^ JS*"^ importont ocean science queetioas to'' be omm^red in tha 
^ 10-15 yearn To study ami ai»wer many <rf ttenw induding tbmr sodetal imoacta. 
J will gimendly require scientific access to moat, if not all, parta of the oaan, ThS 
access mil be a diaUep;^ tadi: as many natkm (to date, ow eO) mxsepl tl» a^»r- 
al law ()f the sea conditions, which will bad to over 40 pment of the world's ^aw 
smung uitdOT coastal stote cmtrdi for maruie sdoitUk teseaith. v 

This "encjoeed'^ wg^m wiU induct all coital r^ims ami nearly aU cmtinratal 
mmjins and s^s-a c^jtical area of the ocean for reseaielL Access to thk aiea by 
UJ!>. ocean jcfentj^ wiU require them to meet certain speetSk: ragulatim& indod- 
ing the parUcipatiofi of forei|p scientists in the f«seaich pitigTHma On (he whole, 
tte manne scien community can probably meet this challenge, however, 
SBve ral actions by the federal govemnimt might be eepedaUy hapMT^ 
^TlM? United States riiould nmintain its piea^ nomtive pceitKm towards the ctm- 
ceu that foragn states can csmM marine sct^stiflc raseaivh in their watera. 

In Umted StaUs reliUioffdii^ 
tenUal and ppssilahty of pooperaUve marine scte^^ - 

The Fedei^ Govemmmt sbMild aads^ United Slates scMitota in the pomtH of 
foreign resrandi opportunities, pomariy Ihroi^ the set^fdriidimmt of an office to env 
courage and deveh^ coopcnrative marix^ sc^tific ^Kfeavois with farann countnea/ 
It should be emphassed that ^tkmal crate wiU be ranUied to to 
foreign waters <e^. jpdaimli« meetal^ps; dudkatkm ami shimrimr £ta and mm- 
^ training, etcJ. Thete cests'sfaoiad be bdoM in fo^m am^ to the 

federal agencies. The benrflti to society, aid to our tor^ PsJm, by amstimc fb«^ 
eifn countries in the manm sconces are dtfTkmh to quant^. HowevnTtf^n^^ 
science is val uable to the U^, then it certainly should he mtite so to the developinis 
countries as they evaluate and exfrfost their new marine trnitories. 

r2*2?"iittee note.—Tlye following two statements were submitted 
by D.F. Boesch and J.R Schubel m mdiWdual contributions to the 
combing panel response to Mrs, Schneider's request concerning 
priorities for marine r^^rchj 

SiGNIElOANT ChAULBNQBS IN OcSLAS SOKMCK ThEOOGH THE NkXT DaCAM 

The following respom^ to tli^ Skibcommittee's rsqi^ for idaitification <rf tte 
ma^ significant diredidns in ocean science is iOfmd fnmi tl^ peimecth^ of a 
cmstAi ocranographer whq hsm hem invidved in many pr^cal iwues in awine 
Sf^'^J^'^"^^ However, bv virtue irf my partuapation in severe Natioaal 
Soence Foundatiw and NaU^ Research Coumsr^reasattrh frfanning ^orts, I feel 
I have a reastmahly good gr^ of roo^ issues in ctmtmnpomry ocean science. 

MOST 'significant CffAlXSNGBS 

FcH- e^rii of the five*ni^ areas t have idmUfied I (^KaBl^the need for new or 
enhanced initiatives, sugp^iom on funding* and benefiteto Kiciety. 

Global ocean processes 

New tools and theoretical insights will allow rafnd pvt^ress in understanding the 
entuie ocwn as a cfystem. TTiw will re«ilt in important new a^feistandii^ rf the 
oc^ enirironment and its producUvity and worW weati^ and climate. The drivii^ 
technolpgKS are the planned satellite mkmcHis and im|mved amput^ capaUliti^ 
"Hi^^^^allow the odiectiob of huge anxMints data om«lam scales ami the 
aftaQrsislAd comimhenMon of these data. ^Mao relate<| to tl» a^ittjachea ai« 
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requirementi^ for at^i^ sampling and esperimentatkMi to provide ground truth and 
detailM verification. Bmk science directions relevant to thto thmne are lately, em- 
bodied under the 't^lobal Circulation, Climate and Prodi^vity" Initiative in ,the 
NSF Advmirj; Committee plan "Eknergence of a TTnified Ocean Science" 

These studie^'will require cooperation of several federal i^pencies/ both civilian 
and military^. The Navy. NASA .aikl NOAA are satellite operators with allied ob- 
jectives. NSF iB well poised to lead the advam;es in ^rieifittric undergjuiduig which 
will be required fdr effective fat ed these results* As pointed mit in hearit^ U]^ 
basic science track record in open*ooean research is very good and it is x^asoitable to s 
expect that tl^ ^^ademic r^c^rch community, given a&qimte suppi^ will makew ' 
excellent use of these new c^ipyrtunities. Fundus must o(him» i^marily fit»n the 

. Federal government, although it s^id also be n^cM^ed thkt state aiMi private univer^,— ^ 
sitjes also op^ tribute to the co^ oi ix^LMgrnghic research. Because the ^rtfduct^ ^"-^ 
the research will b^ broadly beneficial to ao^y rather than to the ex|ri<ntation7r a 
specific resource, the ro^ ot tj^ private ^ctor will probably be limited to ipVesT- 
. ments in the technological developnmits required nitl^ th^ in |»i0miy£iMii^. 
The benefits to society of this res^rch are diverse and eoibetantial. Most ck&rly, 
the research will allow longer term and nwre accurate predictiim of weather and 

' understanding^ of gicbal climate variatkm& Such insight can help afoid tragic 
human consequences of natural disasters axKl [dan ways in which Uie wwld's bur- 
geoning Dopulation can deal with its rescnirce ne^ in a potmtially diangii^ cli- 
mate and resource base. A(an^ dther -benefits, includii^ technologkal spiiiHifrcan 
not fully be imagined at this tune. . 

Fate of materials in the ocean * 

Copied with the hew umler^anding of the drculatioi\ of the world oce^m ciix^la* 
tion discussed aixive comes the (^)portunity to make significant advances in uiuler' 
standing, in a fully quantitative way. the biogeochenucal pathways imd cycl^ in * 
which the oceans figure so prominantly. This involves n^Muing the fluxes of mate- 
rials fhnn the atmo^^re to the ocedh, from the oonUimits to tl^ ocem and verti- 
cally within the ocean. Within tl^ <^n ooran; the, research community m poised to J 
make comprehensive me^mren^nts ci vertic^ flux bath d^olved and particu- 
late materials, includii^ flux^ fnmi tl^ seaflocn*. In tYm corneal ocean it is horiaon- ^ 
iai flux from the coast and river« and the flUx materials <df the contimntal 
shelf which must be better measured. Efforts to acami^fi^ these t^ks much in- 
volve chemists, physicists, gedogists and biologists working in interdisdplinanr 
modes. < « 

The nation 8 basic science agency, the Natiotial Science Foundation, will be ex- 
pected to lead the way in thede fundamental research otyectives, although several 
applied a^ncies have some responsibilities or inter^ts in different fac^ of the / 
problem. The Department of Enei^*s boastal ooeanograi^y program emph^ixes 
fluxes of energy-relefted materials through the coaf^ ocean ami the Department is ^ 
also concerned wHh the fate <rf C(h derived from fosu:! fuels in the atmo^^rfi^ and 
oceans. The National Oc^nic ancl atmosfrfieric adnvnktration hJb a role in tem^ of * 
its interests in cifmate and. tos^ther with the Environmental Protection Adminis- 
tration, its ocean pollution-related respmsibilities. Biany of the processes which 
must be studied even bear on the Navy's* military interests, for example as they 
relate to ocean acoustics and 11^ dynamics erf" coa^ envirm^menta^ ax»d on the m- 
shore mineral development interests of the Department of the Interior. 

The benefits of better under^amiing <rf fluxes of n^taials in ocean include 
predictions of climatic and sea level changes ^ a result of the buildup <tf (XX and 
other greenhouse gases and control pf potentially harmful substances (for examt^e, 
persii^ent synthetic organic and radioactive materiats^ 

CoQstal (xran and etstuarine proc^a^s 

CoSstal environments provide niost exploitable nuuine resources and, at tl» same 
time, are the most Mis^eptible marine envinmments to alt^Cton by man. Tlie ♦ 
record for developing penetrating insight into man's effects m the coastal aot^ es- 
tuaries and shelf environmehts has hem less than stellar. Re^Km cited at Uie hir- 
ing include the desire for simple or quick answers to ocmiplex envinmn^tal pniy ^ 
lejms, constraints on scientific innovation, bureaucratic tendencies to overmanage 
applied research, and the influemre of ^tues Snd regulations which direct attentkm 
to proximate, Vregu{atable" pnrfilema Thk has le^d to a stuatmi wherein thera k 
an unsuflkient understandini^ of environmental processes which umferlie the perva- 
sive environmental changes' which are now l^lng recogntwd in estwries and n^r- 
shore waters. Such changes imrluite phymcal afterattons ^ wetlaml and shallow 
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wat^ ertvironn^ta, eutr(^k!atkm a^ resultant oxygen cfei^mi, and omtamina- ^ 
tion by persistent, ^thetk: compCHUute. 

In oroer to derolop m level of undmirtanduiif require for effective tnanmeiiSmU 
tnteraisd|rf4nary and fundamostal remuicb on critical processes m Medea. little 
mich reaeanh is presmtly being conducted fw estuarine and coastal enviitmmenta, 
but the elfectlvMes&of this ap^xoadi has beira demonstrated in open ocean stndiflSw 
\ Research ^sbbi^Id fkxw on in&pcntaia iMnocenes whkh tu^erlte wvironmratai OKidifi* 
citioiti i^Iudti^ the . ^^ai^pCMt aiKi deposition c€ sedinmits* exchange <rf Uokgical- 
ly important materisub between aedin^ls and tim wafer column^ aiul Ccmtrols of 

R&Bp0nAbiU^ lor* the \ieeded research ^louhl Be diarsd betwem govwnmental 
etktitiea (biQftIr Eederal axid taare local) with manairi^nent re^KmsOrilitiea and pri- 
vate*afld i^p^dkrnjSKn^ bodies' iriik^ tmejth^ OKstal envinmment for dfapoaal 
or 0^ pmpoim. Oov^^mmmtal^com&n^ioo, both at the natimd and r«^onal 
levi^l^^p rMAir^ 

of the eondderable extent and divenity (tf coMal ^9vironomit% in-depth inve^iga- 
tions of all U^. estu^rras and eoralal wi^ere is impractical. A nurabor of regf^n^dly 
and eooii^gkaliy r eprese n tative envinmments aiicmld be srieded for stKh oompre^ 
hemve investlgatidiis. * ' . 

The benefits qkitu^^oved undorstandi^ of estuarine and ooaatal ocean i miceaiie s 
will be^mdene^u aitianoed predidli^ capdbtlitjies resarding tl^ o^abilil^.of the 
envirohhienta lo provide resources iothe isbg ter^. Thm wof& remit in wtoer and^* 
leas contentious martagenie^t of ooeAl|bnviro«uimits and reacmix^s. 

Ocean liiha^fhert amd munen^ V 

The qiccitii^ disc w Btles itq^^ plate tectonics made during'tfie last 15 years 
wfll oofftini^ to drive e«cttin|E new resean^ in the coming decades. Sudt reseatdi 
will focus on the mischiyiiifss <rf the plates themselves^ spseading cedtere (where 
ooe&n floor crust h formed^ ami the mteractk^ bet w e m oceanic and continmtal 
crusts. Related to these processes is the desired aoaoanme nt of the mineral reeouros 
of the ocean floor, in particular that wnd^ Natkmal jurbdiction within the Exdu- 
sve Econmn& Zone. . 

Research will involve a (xmtiAtbd program d* scientific drillmg, afj^katkm of ad- 
vanced multi-channel setente tedintmmt» se^mdogk net^vorks, and detailed field 
^of hydrothermal vents and mineral deposits. Advantage should U taken to 
the ac^tific amtribatKms of resource invoDtcwy fmgrai^ such as EEZ 




^^Weseai^rh will require Pecteral sumxni throu^ the NSF (bfAh Divij^ons erf 
Ocean Sciences and Earth SdencesV USGS. NOAA, and th%Navy. Private invest- 
ment in research on eooiMmiic mineral reswroes tmy abo ccAitribote, Imt thn will 
likely be in the far term. ' ^ 

Renefits will accrue gemraib^to society liy rirtue erf imimived knowledge <rf cmr 
(danet, Sut^will nK>re medfksaUy indlMte belteit fmdictions ot tottomc a^wii^ and 
Hfentifioatiob of mineral resources. 

*. * ' 
^ Biological produetivify 

Opportunities exist for a significant improvement in understandingKrf the bases of. 
biological productivity in the sea knd, thmt^, tte oimes for its varmtiomi and aUI* 
ity to sustain living resources exploitable by man. In partkular, new ins^Kbt m food 
chains will allow better ^mden^aiMllt^^ of ^ production of hi^dler consumm iaec- 
» ondary production). Also* .im|>^^oyed kmrwled^ of bMogica] and envircmmental fac^ 
tors Cbntrolltng recniitment ih animal Stocks will allow explanation and pr^krtion 
<tf year-to-year variatiana in those li^ocka. 

Federal sponi^rship of resrareh <m this subject sknild be encmiraged principally 
through the NSF and NOAA (National Marine Firiieries Service and Sm Grant). 

Benefits will relate dirertl^ to l»l«^ resmirce exf^tatim and management. 
Furthermore, issues biological productirity and recruitn^t are tied to envinm- 
mental modificatimis diacuaaed above amL xcmflsquently , to sound coastal mivinm- , 
mental mam^^tenent. 

iNsrrmmoNAL xfiQumsMEjirrs 

The Subcommittee's hearings made clear the fact that for the prailms of nmrine 
re s earc h to be realiaed imtitut^al amu^i^nents need to be imfmived. 'Hiese in- 
clude U improved OM^ierati^m and coordinatkm within the Federal gftvemment, 
among all ^vels of governments and, whm ajipn^jHiate. with tl^ private sector, Z) 
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more effective uttitxation <rf Uw Natkm's intdlectual resources housed in univera*^ 
ties and reec^h ii^itutimw and.3> nMidmi»0d and mfaatice(k|foriliiieft. 

Empha^ m short term quealMns of little inherent sdmtsfic intmet and 
'policies cmceming the setoctkm of performers ^ research are diaramiii^ the best 
marine scientists irwn research on p^ractiod (TObknus. Abo, the limitatkim imposed 
by an pgii^ facility infr^ructure in an arm of rapkl technoloffical devek^mirat ar» 
serious/More rafaetantial prograntf than currently exist are needed to improve labo; 
xvXxxy instnnmntation within ilntional centm tecril^ice in oc^m anenoBS and 
within regional centers emphMtfi^ coastal studtea. In additicm, refrfacement ai^ 
RKid^mtxatton of research ^ea^b b required in <Hifer to meet the chall^tiges the 
future. • , 



EtiVtiTASiNK Rbkakh PKummsB , f \ 

The most important e^uarim studies are cocnpreh^wre, multi-year int^rdtocMi* 
jiary studies of enUieestuarine ^rstwna Many the ^00^ ^ 
cipiinary sdentiflc miestiom in estuaries have been^addreaaed MiccesBAilly; few of 
the second older D»^DPLINARY queationa have bera oooridered; and almort none 
of the most tmportani* complex interdisci^inary quei^km ttot relate to the inters 
action»of the j^vsical, chemical* Inologicai and gecrfogkal {mceases h^ been stud- 
ied. It is this level understanding whkh is recrpiir^ for effect^vrmana«^ment. 
The most iropoilant estuanne quefe^Mm-t«t loMt Biani^«nent-*-arB fiiiMlamen- 
tally' interdisciplinary in diaract^. , ' . . 

llie next generatim aciratific qtiestions will be morniously more difficult than 
the first,' but it is on th^ ^rk where most sdentista make their reputatims. If we 
ar^ to intei^ Our best scientlBto in puremu^ these mmticmH-and tiiey will require 
our be^ tf they are to be reeolved^the ac^t»ts wfll Imve to ami a source <rf* mm 
stidde funding will be required. , . . 

• 'nie second onkft que^ons are cmnplex and are not ameiudrie to facile scriiitiona 
or to attack by/4aige, short-term ^3-5 yaarl dforts. Bmc research on ooimytex es^Um- 
xint interactions is ptiU inadeK^uite to provide an acksquate teimtific baab for eflec^ 
tive management of ee^uartne ^r9tams includiin^^t^iaae that rriate to pollution man- 
agement and estuarin^ . rehdtHlitation. 

SOMK BBSKABCH PSKNUTIKS ^ 

The principal i^ed is for interdttciplinary stuuiies of estuarine systems. But, there 
needs to be an explidU^cognition that dkciplinary inv^tiaatkms provicte tte btiitd- 
tng blocks imessary rar'an interdisciplinacy fran^^rark. Smm examfrfes <i impor- 
tant research problems fin^ listed below. ^ ♦ 

(a) Conduct detailed surveys to eetabiiM the ' dtstritnitions in time and spsMre <» 
plant and animal populations and to relate their populattms to variations in f^ysi: 
cal. chemical and geological prc^ierties and imiceases, 

(bi fiyssess how natural ami anthropograic stresses ^dfect the ii^neral ^nfcture and 
ftVKtion of estuanne ea»y^em. 

(c) Develop methods to provide Lagratunan fto^ within estuaries. 

(d) &tablirii the mechanfinm respm»ible for the often rather abrupt transition 
• from stratified to vertically* well-mixed and the changes in the internal ciltulation 

which fuxompany these traraitiom. r ^ 

(e) Determine the processes that cause estuaries to function m filters for fine- 
grained sediments and adsorbed contaminants. Relate filtering efficacy to estua- 
rine circulations. 

(f) Asiess the importance of bioiurbatton to prolHiization o£ nutrients and contami- 
nants. 

»(g) Assess tte Effects of episodic storms and floocfe on the bi<^, sediment Iped and 
chemistry of estuaries, ^ . ... 

Ih) Assess the relatimmhips betwem frednrat^ inflow to ertiMrtes and primary 
ami secondary poductioo, indtaiiiig flshems huulii^ 

K\) Characteme the sources, routes and rates irf sedinwnt traMport, t)^ utes ami 
r«^ tf) accitmutation and the transf^rmaUom sedin^t ocmtpoMtion. between 
th^ pointa enti^r m«i ih^r fiMX diU^ ^ Accumulations. * 

(j) Characteriap^ |>hic#»ii« that control tl^ mteon^fon atd <fe9CNi^Hm ox con* 
taminants. 

<fc) Characteru^ the fundamental processes that con^ the relatMmships of hutn- 
ent levels and e^uarine prodt^ivity, fnimary and secondary. ^ 
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il) Characterise the pathways that couple ^mai^r ami secondary jnMHUuin in 
' e^uaries. > \^ 

Mm) EBtsiAmh the relationehi|)s iie^vmi fidi imdtwikMi and eetuarine hahitat 
quality. 

Because of the nature of eMidxkfe systen^ becaiMe tfmr impcalai]^ ^tends well 
beypttd the boundaries of th^ Maiea which border Uiem« often la th» mtm Natmi, 
ami becaitae oiany their most serioi^ imbieiBs result frm activities Uiroiii^ioi^ 

' their draitiafl^ bi^m, it ia appfOfaiate th^ the Federal govemmmt Hlmitd enter 
into partnershtlpa with the Slates to ftmd research to improw our undemanding oi 
estuarim« and to fiind devefopcnent and tnip«i^tatim of management e^tegies' 

^to ocmaerve and^ when naqsssary, to reh(d^mld these impcntent natural resouroea 
The pattnemhini whicft heiw^ bem formed between the F0dera^..goiremment and 
the states which imve bsesi'l^rinianly with sti^ enviroimisntal manngiwdient Men- 
ctei^ acadomic acimitists.hMBSve been lai^^ 

have be^ ini^hred at all^ it has b^en tnroi^ rmponseg ^fRFPs written by pro* 
gram directon who' are nc^^estuarine sdentists and wt^^ tyipieeSiy m m ever^pecr 
t iffied as to atiite cfealivitgr iml inmvs^ion and to dtecourage the best scimitii^ from 
. ai^yii^ As a result, raudi it tto sctoiqe has bees mai]giiial in quaUty and there* 
foTB has contributed littler to intfrnved n^m^gmmii in ^rite of enormous expendi* 
tares, Bstuarme k^imK^e ^nd soc^ty Imve ^tfTered. ^ 

Of the existing mecfa^o^Rms for FederaMate partn^r^ips to tand qpsearch in es- 
tuaries, the one whkhi Mieve 1^ hem most effective in stimulating hi|^ quality 
rmtaprinn reamSt^ is SastGrsnt* Sea Grant has bem r e sp o m ive to man^cnrnit^ 
been wccoooftU in attra^ii^.g)opd. researchers, and has been auccessliil iq tramlal- 
ing the results of that resmrdi into forms i»al^ by emnronmental managers. If the 
Sea Grant mechantem welrm to be used <hi a tng^ scale* for multi-year, imilti4ttstir 
tutmial, tntodwaidinary rtodieB ^smm chai^^ in program desm and administra- 
tion wouM lie j^^Fabk. It would require esten^ott iDtfrMtMe oea Grant revkiw 
panels to indude mm^ special^ fnm^outsi^ the stito, and for nalany estuaries 
nmie active and oo(»rdimted coopos^ioos betwe» two en- fimie dtflSarent Seii Grtmt 
progranui would be required The ^ate Sea Grant proi;ran» ocaiM maure slalrie 
nmdirig and suataimd attmticm to indmAial estoeuine sy st ems if the annual 
threatfi to eliminate the National Sea Grant Pnwmm were eliminated Hie n^work 
of Sea Grant progmntt ako provides a good medbanwn ftn'interestimrine compari* 
ams--8oaiethmg which hds bem liKrIdng. 

The fMnopcuml greater raapham m iaterdndplumry programs and fiSF also could 
provtda an important merhfWHmi fe' sac^iGrt or interdisciplinaiy estuarine sti^ttes. I 
believe it will c«mi|dement and not reatace the nte Sea Grant could play in multi- 
year interdisciplinary fi^uAtes of indiviouat estuarine systen^ * 

BKNKvm TO socmr 

The benefttB that would accrue to society frcm an enlarged and attftained invert- 
ment in BASIC researdi in estuariae are enormous. It is mlj throng BASIC re^ 
search that we will improve our undmtaodii^ of tiw natural fnocesses that dura^ 

. teftse estuaries. With greater knowle^ better— ntwe Elective— man^gemmit can 
follow thrtn^ the. application of this new kmmtedge. Without it, we slmaM expect 
to continue to be inettective in our efforts to cmm&rw, and when imoesBaryT to iWia* 
biiitate estuari^ in sfHte of enormcHM expenditurea. This represents a signifkant 

^ loea of money and a far greats |x4mtial tees of enormoiisly valuaHe ooa^al re* 
sources* On a real ba0»» our estuaries probdbly are tl^ most valuable portion of the 
World Ocean. 
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